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A substantial proportion of patients with Hashimoto's thyroiditis (HT) continue to
experience persistent symptoms despite achieving biochemical euthyroidism,
either with or without levothyroxine (LT4) replacement therapy. Several
pathophysiological mechanisms have been proposed to explain this clinical
phenomenon, including a reduced free triiodothyronine to free thyroxine (FT3/
FT4) ratio and persistently elevated thyroid autoantibody titers. Escalation of LT4
monotherapy is generally discouraged due to an unfavourable risk—benefit
profile. In contrast, combined LT4 and liothyronine (LT3) therapy may offer
symptomatic improvement in selected patients, though robust criteria for
selection remain undefined. More recently, total thyroidectomy has been
explored as a therapeutic option in patients with refractory symptoms,
demonstrating sustained improvements in health-related quality of life
compared to medical therapy. However, this surgical approach must be
balanced against potential perioperative risks and complications. Adjunctive
therapies, including selenium and vitamin D supplementation, have shown
modest benefit. In parallel, emerging evidence has highlighted the potential of
traditional Chinese medicine (TCM)—notably, herbal medicine and acupuncture
—as a complementary strategy for symptom relief, although further high-quality
studies are warranted. This review synthesizes current insights into the
mechanisms underlying residual symptoms in HT and critically evaluates
contemporary and emerging therapeutic approaches aimed at improving
patient-reported outcomes and long-term disease management
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1 Introduction

Hypothyroidism is a common endocrine disorder characterized
by insufficient thyroid hormone production, estimated to affect a
range of 4.8-25.8% of women and 0.9-7.9% of men in the general
population, with a variable prevalence due to different definitions
used and the population studied (1-3). The most frequent cause of
hypothyroidism in iodine-sufficient countries is Hashimoto’s
thyroiditis (HT), an autoimmune condition characterized by
lymphocytic infiltration of the thyroid gland that leads to thyroid
gland fibrosis and atrophy. Initially described in Japan over a
century ago as a pronounced lymphoid goitre predominantly
affecting women, nowadays, not only is HT recognized as the
most common cause of hypothyroidism but also as the most
common autoimmune and endocrine disease (4). It encompasses
several pathologic variants (classic form, fibrous variant, juvenile
form, etc.), all of which are characterized by the infiltration of
hematopoietic mononuclear cells, mainly lymphocytes, into the
thyroid interstitium. While patients can present as euthyroid or
even hyperthyroid (a process known as hashitoxicosis), most HT
forms ultimately lead to hypothyroidism. Diagnosis relies on
detecting circulating antibodies against thyroid antigens, primarily
anti-thyroperoxidase (TPO-Ab or anti-TPO) and anti-
thyroglobulin (Tg-Ab or anti-Tg), and observing reduced

10.3389/fendo.2025.1627787

echogenicity on thyroid ultrasonography in patients exhibiting
appropriate clinical features. Treatment remains symptomatic,
focusing on administering levothyroxine (LT4) supplementation
to correct hypothyroidism as needed (5).

Recent research suggests that approximately 5-10% of, patients
with Hashimoto’s thyroiditis may experience persisting symptoms
such as. Fatigue, weight gain, cold intolerance, constipation and,
depression (6),despite achieving biochemical euthyroidism, as
defined by normal levels of thyroid stimulating hormone (TSH)
and free-thyroxine (FT4) (7) Several hypotheses have been
proposed to explain this phenomenon (Table 1).

First, while TSH remains the cornerstone for monitoring
thyroid function, its role as a sole marker of tissue-level
euthyroidism has been questioned. Although TSH shows a
logarithmic amplification in response to minor changes in FT4
and free triiodothyronine (FT3), it reflects pituitary thyroid
hormone sensitivity but may not accurately represent peripheral
thyroid hormone activity (8). TSH operates within a tightly
regulated feedback loop involving the hypothalamic-pituitary-
thyroid (HPT) axis, but this feedback is non-linear and affected
by a large individual variability in set points (9). Such inter-
individual differences in TSH-FT4-FT3 relationships are shaped
by genetic, metabolic, and environmental factors, meaning that a
“normal” TSH may reflect a relative, rather than absolute, thyroid

TABLE 1 Strategies available for the management of euthyroid patients with Hashimoto thyroiditis with persistent symptoms and their

related mechanisms.

Mechanism
to address

Therapy

Impact on treatment

Evidence quality Clinical relevance

Individual
variability in

Increasing LT4 therapy in order
to maintain TSH levels in the

optimal lower part of the appropriate

It may give modest improvements
in resting energy expenditure, but
at increased cardiovascular and

Moderate (randomized
controlled trials)

Low (not recommended by guidelines)

TSH threshold

reference range

osteoporotic risks

Immunological/
Inflammatory

Impaired FT4
conversion
to FT3

Thyroidectomy
Selenium, vitamin D
Herbal medicine
Acupuncture

Combination of LT4 and
LT3 therapy

Significant clinical improvement,
normalization of fatigue and anti-
TPO, but with risks of postsurgical
complications

May reduce anti-TPO titers and
modulate

Inflammation, but clinical benefit is
uncertain

May reduce anti-TPO titers, exert
antioxidant action and modulate
inflammation, but clinical benefit is
uncertain

May reduce anti-TPO titers,
modulate

Inflammation and improve quality
of life, but long-term clinical benefit
is uncertain

Combination therapy
may raise the FT3 to FT4 ratio and
help some patients

Moderate (randomized
controlled trials,
reviews)

Low-moderate
(randomized controlled
trials, reviews)
Low-moderate (reviews,
small randomized
controlled trials)
Low-moderate (reviews,
small randomized
controlled trials)

Low-moderate (reviews,
small randomized
controlled trials)

High for patients with

high anti-TPO titers or

persistent symptoms, but typically reserved
for patients with compressive symptoms,
cytological suspicion of malignancy, or
coexisting nodular disease

Moderate; consider

supplementation in

deficient patients

Low; efficacy is promising but more and
better-quality studies are needed

Low; efficacy is promising but more and
better-quality studies are needed

Moderate; consider in symptomatic patients
with low
FT3

Genetic (e.g.
polymorphisms
in DIO2 gene)

Combination of LT4 and
LT3 therapy

Combination therapy

may raise the FT3 to FT4 ratio and
help some patients with impaired
deiodinase or thyroid

hormone transporter
polymorphisms

LT4, levothyroxine; LT3, liothyronine; anti-TPO, anti-thyroperoxidase.
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Low (hypothesis, limited
data)

Low evidence available for the efficacy of
genotyping in predicting response with
combination therapy
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hormone status. In clinical practice, this suggests that TSH does not
reliably indicate tissue-level euthyroidism in the context of LT4
therapy, and it can translate into persistent symptoms of
hypothyroidism despite apparently adequate replacement (10).
Secondly, TSH predominantly reflects pituitary sensitivity to
circulating T4, rather than tissue-specific availability or utilisation
of the active hormone T3. This dissociation becomes especially
relevant in patients receiving LT4 monotherapy. While TSH may
normalise with LT4 treatment, peripheral tissues may still
experience inadequate T3 supply due to a lack of endogenous T3
production and variable deiodinase activity (11, 12). Deiodinase
activities are specifically regulated in tissues, and their regulation
may have important consequences for the peripheral effects of
thyroid hormone and for the setpoints of feedback regulation
(13). Indeed, impaired conversion of T4 to the biologically active
T3 may underlie persistent symptoms in some patients. There are
several polymorphisms in the genes of deiodinases and in thyroid
hormone transporters that may influence tissue T3 availability. For
instance, individuals carrying polymorphisms in the deiodinase
type 2 gene (DIO2), such as the common Thr92Ala variant, have
an altered enzymatic activity and impaired T3 generation at the
tissue level, potentially explaining the limited clinical response to
LT4 monotherapy in these patients (14-16). In individuals carrying
this polymorphism, while the biochemical thyroid profile may
appear normal, cellular hypothyroidism might persist,
contributing to subjective complaints.

Third, the autoimmune nature of Hashimoto’s thyroiditis may
itself contribute significantly to persistent symptoms, even when
thyroid hormone levels are within the reference ranges (7, 17, 18).
In a large systematic review of studies, Groenewegen et al. provide
compelling evidence that chronic inflammation and immune
dysregulation associated with thyroid autoimmunity may directly
affect patient well-being, independent of biochemical thyroid status
(7). Specifically, individuals with positive TPO-AD report a higher
prevalence of symptoms such as fatigue, cognitive dysfunction,
irritability, and depressive mood—even when their TSH and FT4
levels are normal. The underlying mechanisms may involve
sustained low-grade inflammation driven by ongoing immune
activation. TPO-Ab positivity, often used as a marker of thyroid
autoimmunity, has been associated with elevated pro-inflammatory
cytokines, including interleukin-6 (IL-6) and tumour necrosis
factor-alpha (TNF-o) (19, 20), which can have systemic effects
beyond the thyroid gland (21, 22). These cytokines may influence
central nervous system function through neuroinflammatory
pathways and have been implicated in the pathophysiology of
fatigue, mood disturbances, and altered pain perception.
However, although numerous studies have demonstrated an
association between thyroid autoimmunity and persistent
symptoms in biochemically euthyroid patients with Hashimoto’s
thyroiditis, the underlying causative mechanisms remain poorly
understood, and current evidence is largely based on observational
data rather than interventional or mechanistic studies. While
further research is needed to clarify the causal pathways, the
potential role of autoimmunity as a driver of persistent symptoms
should not be overlooked in clinical practice.
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In light of these mechanisms, the prevailing assumption that
biochemical euthyroidism equates to clinical remission in HT
should be challenged, highlighting the need to broaden the
clinical framework beyond hormone levels to include markers of
immune activity, inflammation, and patient-reported outcomes.
These elements may better reflect the lived experience of patients
with autoimmune thyroid disease. Moreover, despite increasing
awareness, there is currently no consensus on how to manage
persistent symptoms in biochemically euthyroid individuals with
HT. This narrative review aims to synthesise the current evidence
on the most frequently proposed management strategies for this
patient subset (Figure 1), critically examining their
pathophysiological underpinnings and clinical efficacy. In doing
so, the review seeks to offer a structured overview of an under-
recognised yet clinically relevant challenge in endocrinology.

2 Providing increasing doses of LT4
therapy

The optimal treatment for hypothyroidism remains a subject of
debate, with the etiology and severity of hypothyroidism and the
amount of residual functional thyroid tissue affecting the LT4
dosage (23, 24) Moreover, in light of the complexities
surrounding thyroid hormone homeostasis, a one-size-fits-all
approach to TSH targets may be inappropriate, particularly given
the interindividual variability in TSH set-points and peripheral
hormone metabolism (8, 23, 25). This personalised framework is
especially relevant across diverse populations, where physiological
and pathological conditions influence both thyroid hormone
requirements and appropriate TSH targets. For instance, in
pregnancy, the increased demand for thyroid hormones
necessitates lower TSH thresholds, with current guidelines
recommending levels below 2.5 mU/L in the first trimester and
below 3.0 mU/L thereafter (26, 27). In contrast, elderly individuals
often exhibit a physiological shift in the set-point of the HPT axis
with aging, transitioning toward higher TSH levels with age; in these
cases, mildly elevated TSH values (up to 6-7.5 mU/L) may not
reflect true hypothyroidism and do not necessarily require
intervention, particularly in the absence of symptoms. Similarly,
in patients with coronary artery disease or other cardiovascular
comorbidities, a conservative approach with higher TSH targets
within the normal range is typically preferred to avoid precipitating
cardiac complications. In obesity, where leptin-driven
hypothalamic stimulation can lead to modest TSH elevations
despite normal FT4 levels and negative autoantibodies, treatment
decisions should carefully weigh the risk of overtreatment. Children
and adolescents, on the other hand, require age-specific TSH and
FT4 targets to ensure proper growth and neurodevelopment (5, 8).
Taken together, these considerations foster the importance of
individualizing LT4 replacement therapy, in order to align it not
only with biochemical targets but also with the clinical context and
physiological nuances of each patient (28). However, while standard
therapy for HT aims to normalize serum TSH levels within the
reference range, some patients continue to experience symptoms
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Currently available strategies, and their mechanisms of action, for patients with Hashimoto thyroiditis (HT) with persisting symptoms despite normal

thyroid hormone levels. Made with BioRender.com.

despite achieving this target. This phenomenon has prompted
growing interest in the mechanisms that may underlie non-
responsiveness to LT4 monotherapy. One important mechanism
is the impaired peripheral conversion of T4 to the biologically active
T3, a process largely dependent on the activity of deiodinase
enzymes. Genetic polymorphisms in the DIO2 gene—particularly
the common Thr92Ala variant—have been associated with altered
enzymatic function and reduced intracellular T3 availability in key
tissues, despite normal serum TSH and FT4 levels (14-16, 29). This
impaired conversion may lead to tissue-specific hypothyroidism not
captured by standard thyroid function tests. Additionally, genetic
variants in the phosphodiesterase 8B (PDE8B) gene, which encodes
a high-affinity cAMP-specific phosphodiesterase, as genetic
modulators of TSH levels (30, 31), and in the TSH receptor (32)
may also influence the setpoint of the HPT axis, potentially
contributing to diminished cellular responsiveness to circulating
thyroid hormones. Beyond these molecular factors, extrathyroidal
influences such as chronic inflammation, comorbid autoimmune
disorders, and psychological stress can modulate thyroid hormone
action at the tissue level, further complicating symptom resolution
(6, 7). One proposed strategy to address persistent symptoms has
been to adjust LT4 dosing in order to maintain TSH levels in the
lower part of the reference range (e.g., 0.4-2.0 mU/L), based on the
hypothesis that doing so may more closely approximate the
physiological set-point and potentially improve clinical outcomes.
Indeed, lowering TSH to this range has been associated with modest
improvements in resting energy expenditure and reductions in fat
mass in hypothyroid patients (33). However, no consistent benefits
have been demonstrated in terms of broader metabolic parameters
or QoL (33). This hypothesis was directly tested in a double-blind,
randomized controlled trial (RCT) by Walsh et al. (34), which
evaluated whether targeting TSH in the lower part of the reference
range would alleviate persistent symptoms and enhance QoL in
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patients with primary hypothyroidism. The study, involving
middle-aged and older patients, found no significant
improvement in well-being and cognitive function with a lower
TSH target compared to standard replacement therapy aimed at
mid- to upper-normal TSH levels. These findings suggest that
simply adjusting LT4 doses to push TSH toward the lower end of
the reference range does not address the underlying causes of
persistent symptoms and may expose patients to increased risks.
Indeed, higher LT4 doses are associated with a greater risk of
adverse outcomes, including atrial fibrillation, osteoporosis, and
fractures (35-37). For these reasons, current guidelines do not
recommend attempting to improve symptoms by lowering TSH
targets beyond the standard reference range (5). Notably, no studies
to date have specifically tested this hypothesis in patients with
Hashimoto’s thyroiditis, limiting the generalisability of existing
evidence to this particular population; nevertheless, it is advisable
to adhere to current treatment guidelines and to explore alternative,
evidence-based approaches that address the underlying
mechanisms contributing to persistent symptoms in this subset
of patients.

3 LT4+LT3 combination therapy

When monitoring the efficacy of LT4 therapy, adequacy is
traditionally assessed by TSH and FT4 levels. However, whether
LT4 administration is also able to restore FT3 values and whether
decrements in FT3 that remain within the reference range are
actually of any clinical significance is a matter of controversy (28,
38). For instance, FT3 levels may remain in the low-normal
reference range in a significant subset of thyroidectomized
patients receiving replacement doses of LT4 (12). To date, most
patients on LT4 with normal serum TSH exhibit a decreased serum
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T3/T4 ratio (39). To explain this phenomenon, many hypotheses
have been proposed, includingthe reduced efficiency of peripheral
deionisation of exogenous T4 compared to endogenous thyroidal
secretion (12); the tendency for TSH to normalize at higher serum
T4 levels without sufficient serum T3 restoration (40); and genetic
factors, such as the Thr92Ala polymorphism in the DIO2 gene
(rs225014) which is found in 12-36% of the population (15).
Notably, this polymorphism reduces deiodinase type 2 enzymatic
velocity by about 20% and might explain the lower serum T3 in
LT4-treated hypothyroid carriers (14, 29). However, a consensus
regarding the clinical significance of reduced T3 and whether this
should be corrected is unknown (5, 41).Evidence from clinical trials
of LT4+LT3 combination therapy is mixed. A 2022 systematic
review and meta-analysis of 18 randomized trials including 883
hypothyroid patients and evaluating outcomes like depression,
fatigue, pain, anxiety, and anger, found no statistically significant
advantage of combined LT4+LT3 therapy over LT4 monotherapy
on any of these psychological endpoints (42). Despite this,
combination therapy was more commonly preferred by the
patients. Therefore, while the biochemical addition of T3 raises
T3/T4 ratios, clinical benefits remain unproven in broad
populations, and current guidelines do not support its routine use
(5). However, it may be considered in selected patients with
persistent symptoms despite adequate LT4 dosing and normal
TSH, provided that alternative explanations for their complaints
have been excluded (5). The rationale is that combination therapy
may more closely replicate the physiological secretion ratio of T4 to
T3 (approximately 13:1 by weight), potentially restoring a more
physiological FT3/FT4 balance (43). Moreover, while earlier studies
suggested that carriers of the Thr92Ala polymorphism in the DIO2
gene might experience reduced T3 availability and a preference for
LT4+LT3 combination therapy (44), more recent evidence has
prompted a re-evaluation of the role of genotyping in guiding
individualized therapy for hypothyroidism. A large-scale study on
the UK Biobank found no significant association between Thr92Ala
carriage and symptomatic improvement, FT3 concentrations, or
treatment preference, thus questioning its value as a predictive
biomarker (45). Hence, so far a conclusive evidence of improved
outcomes with combination therapy remains lacking, and the
benefits appear limited to specific individuals rather than the
broader population of patients with Hashimoto thyroiditis and
persisting symptoms (46).

4 Surgery

In recent years, several studies have suggested that persistent
symptoms in HT patients may be linked to the autoimmune process
(47). Serum TPO-Ab may contribute to systemic inflammation
through cross-reactivity with other tissues; for instance, elevated
levels of Hsp60, structurally similar to Tg and TPO, have been
shown to cross-react with both Tg-Ab and TPO-Ab (48).
Additionally, TPO-Ab enhance pro-inflammatory cytokine
responses to TPO in mononuclear cells (20), contributing to
inflammation and extra-thyroidal diseases (49).0Ott et al,,
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demonstrated that elevated pre-operative TPO-ADb levels were
significantly associated with fatigue, irritability, and reduced QoL
in euthyroid patients undergoing surgery for benign goitre (18).
While hypothyroidism is managed with thyroid hormone therapy
(either LT4 or LT4+LT3), the underlying autoimmune component
remains unaddressed. Indeed, research on the effects of LT4 therapy
on TPO-Ab in HT patients shows mixed results. Schmidt et al.
found that TPO-Ab levels decreased in 92% of patients over 50
months of LT4 treatment, with a mean decrease of 70% after 5
years. However, only 16% of patients achieved negative TPO-Ab
levels (47). Romaldini et al. observed a significant decrease in TPO-
Ab levels in clinical hypothyroidism patients, but not in subclinical
cases (50). These findings have led some researchers to explore
whether addressing the autoimmune process more directly could
improve patient outcomes. One emerging hypothesis is that
thyroidectomy may offer therapeutic benefit in selected patients
with Hashimoto’s thyroiditis who continue to experience significant
symptoms despite achieving biochemical euthyroidism with LT4
therapy (51). In this context, the abatement of humoral thyroid
autoimmunity through total thyroidectomy has been hypothesised
to attenuate the ongoing autoimmune response, potentially
alleviating systemic symptoms such as fatigue, mood
disturbances, and cognitive impairment (52). Indeed, several
studies have reported post-operative improvements in quality of
life, mental health, and fatigue levels among patients undergoing
surgery for persistent, non-compressive symptoms (Table 2). These
effects appear to be independent of thyroid hormone levels,
reinforcing the idea that the inflamed thyroid gland may itself
contribute to symptom persistence via immune-mediated
mechanisms. Notably, the only RCT available to date by Guldvog
et al. showed significant improvements in fatigue and QoL at 6, 12,
and 18 months after total thyroidectomy compared to medical
therapy alone. These improvements occurred alongside a marked
reduction in TPO-AD titres and were hypothesised to result from
immunological downregulation following removal of the antigenic
stimulus (Figure 1). Indeed, evidence suggests that the clearance of
TPO-Ab seems to occur in parallel with other immunologic
mediators such as interferon-y, TNF-o, interleukin-1f3, and
interleukin-2, as well as C-reactive protein (54, 55) which might
explain the benefit of the complete removal of the antigenic tissue
via total thyroidectomy. On the other hand, in a more recent study,
the same authors of the prior RCT found that preoperative TPO-Ab
levels did not appear to influence the odds ratio to obtain a clinically
significant improvement in QoL, which might not fully support the
hypothesis of autoimmunity being directly responsible for
persistent symptoms in patients with euthyroid HT (56).

Surgical risks, however, must be weighed carefully in this
patient population. A large prospective multicentre study by
Thomusch et al. involving over 18,000 patients found that while
general complications were rare and comparable between patients
undergoing surgery for autoimmune thyroid disease and those with
multinodular goitre, the risk of transient (15.3%) and permanent
(1.1%) hypoparathyroidism was significantly higher in HT patients
than in those undergoing surgery for multinodular goitre (12.9%
and 0.9%, respectively) (57). A possible explanation could be the
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TABLE 2 Studies that evaluated postoperative outcomes in patients with Hashimoto thyroiditis with persistent, non compressive symptoms.

Authors

and year

Sample size

Follow-up
period

Outcomes

Conclusions

Complications

Hoff et al., Prospective, 154 18 months
2024 (56) observational

study
Serrao-Brown Retrospective 30 (Hashimoto Not specified

et al., 2024 (86)

case-
control study

thyroiditis group)

36-Item Short Form
Survey (SF-36); General
Health score; anti-TPO
antibody titers

SF-36 and Thyroid-
Related Patient-
Reported Outcome-39
(ThyPRO-39) quality of
life scores;

anti-TPO, anti-TG

Thatipamala Retrospective 19 3-35 months SF-36 general health
et al., 2020 (87) cohort study score (only
postoperative); disease
management
questionnaire
Guldvog et al., Randomized 73 (surgical 18 months SF-36 general health
2019 (53) controlled trial group) vs 74 subscore; anti-TPO
(control group) titers; fatigue scores
Zivaljevic V.R,, Prospective 27 (Hashimoto 6 months ThyPRO-39 quality of

et al, 2015 (88)

cohort study

thyroiditis group)

life score

Significant clinical
improvement; significant anti-
TPO reduction

Significant clinical
improvement; significant
reduction of antibody titers

62.5% general health
improvement; 87.5% feeling
moderately or extremely happy
with their decision to proceed
with thyroidectomy; 43.8%
improved energy level

Significant clinical
improvement, normalization of
fatigue and anti-TPO; results
achieved only in the

surgical group

Significant clinical
improvement in all domains -

Permanent unilateral
recurrent nerve palsy
(1.9%),
hypoparathyroidism
(3.9%)

No complications

Temporary
hypoparathyroidism
(47,4%); temporary
unilateral vocal fold
paresis (5,2%)

Postsurgical infections
(4.1%), longstanding
hypocalcemia (4.1%),
unilateral recurrent
nerve palsy (5.5%)

Not specified

TPO, thyroperoxidase; TG, thyroglobulin.

dense inflammatory process that surrounds the thyroid gland in
HT, which makes visual identification and preservation of
parathyroids more complicated. By contrast, rates of vocal cord
palsy—both transient and permanent—were comparable across
groups, and surgery for HT did not emerge as an independent
risk factor for laryngeal nerve injury. Importantly, the extent of
thyroidectomy (i.e. total vs. subtotal) and poor identification or
preservation of the parathyroid glands were identified as key
contributors to the risk of hypoparathyroidism, highlighting the
need for careful surgical planning and intraoperative management
to mitigate complications. Hence, from a clinical standpoint,
surgery for HT is not a first-line option and is typically reserved
for patients with compressive symptoms, cytological suspicion of
malignancy, or coexisting nodular disease (51). In the context of
persistent symptoms without compressive signs, the decision for
thyroidectomy is guided by multidisciplinary evaluation and shared
decision-making, where patient preference, symptom burden, and
exclusion of non-thyroidal causes are carefully weighed. In this
framework, surgery may be considered a valid option only after
exhausting conservative medical approaches.

Importantly, a recent cost-effectiveness analysis using a Markov
decision model showed that total thyroidectomy may be both more
effective and less costly over the long term than continued medical
therapy in euthyroid HT patients with disabling symptoms (58).
This is due primarily to the substantial indirect costs related to
reduced work productivity from HT-associated depression and
anxiety—conditions for which patients with HT have markedly
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except eye symptoms and
cognitive impairment

elevated odds ratios (3.56 and 2.32, respectively) (21). Despite the
upfront cost and risk of surgery, these findings suggest that the
long-term burden of inadequately treated autoimmune symptoms
may outweigh the risks, positioning surgery as a potentially rational
choice in selected patients. Rather than viewing persistent
symptoms as inevitable, this growing body of evidence
underscores the importance of a proactive and individualised
management strategy for HT.

5 Supplements

The literature on the clinical management of HT devotes
considerable attention to the role of nutritional supplements,
particularly selenium and vitamin D, in modulating the
autoimmune process and alleviating persistent symptoms (59-61).
Selenium, a trace element highly concentrated in the thyroid gland,
is essential for the activity of several selenoproteins involved in
antioxidant defence and thyroid hormone metabolism; thyrocytes
express a large number of selenoproteins that have a wide range of
functions, from antioxidant and anti-inflammatory roles to the
production of active thyroid hormone, like type I and type II
deiodinase (62). Studies have linked selenium deficiency with
higher autoantibody titers in patients with HT, suggesting a
potential immunomodulatory role (63); nonetheless, selenium
supplementation has not been shown to cause any apparent
improvements in the clinical course of the disease and the
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evidence for selenium’s efficacy remains inconclusive due to limited
high-quality studies (64).More recently, in a meta-analysis,
Wichman et al. found that selenium supplementation significantly
reduced TPO-AD levels in LT4-treated patients after 3, 6, and 12
months, but whether these effects correlate with clinically relevant
measures remains to be demonstrated (65). Notably, the authors
highlighted significant methodological limitations across the
included studies, such as small sample sizes, short follow-up
durations, and high heterogeneity in baseline selenium status,
dosage regimens, and patient populations. These factors limit the
generalisability of findings and preclude firm conclusions regarding
the long-term effectiveness of selenium in HT management.

Similarly, vitamin D supplementation has been investigated for
its immunoregulatory potential in HT. Low vitamin D levels are
consistently observed in patients with autoimmune thyroiditis, and
mechanistic studies suggest that vitamin D may help restore
immune tolerance by modulating T-cell activity and cytokine
profiles (66, 67). In HT, the vitamin D-induced prevention of
dendritic cells- dependent T-cell activation and inflammatory
cytokines production and the restoration of the anti-
inflammatory state through a restoration of the Th17/Treg ratio
has been claimed as one of the beneficial mechanisms (68, 69).
Some studies have found that vitamin D supplementation in HT
patients with vitamin D deficiency led to decreased thyroid
autoantibody titers (70, 71) and improved thyroid function.
However, the results are not always confirmed (59, 72), and trials
often suffer from the same limitations noted in selenium research:
small cohorts, brief observation periods, and lack of standardisation
in dosing and baseline vitamin D threshold (61). Moreover, very
few studies rigorously assess patient-centred outcomes such as
fatigue, mood, or quality of life—symptoms that remain central
concerns in euthyroid HT.

Other supplements like zinc, vitamin B12, and myo-inositol
have also been studied, but their efficacy is less established (60, 61).
Although preliminary findings suggest potential benefit in reducing
autoantibodies or improving metabolic markers, these results are
primarily drawn from small-scale or uncontrolled studies and lack
replication in high-quality RCTs.In summary, while the biological
rationale for supplement use in HT is compelling, robust clinical
evidence remains limited. Most available studies are underpowered,
short-term, and heterogeneous in design, making it difficult to draw
firm conclusions about long-term efficacy, optimal dosing
strategies, or the specific patient subgroups most likely to benefit.
Future research should focus on well-designed, adequately powered
trials with standardised outcome measures and longer follow-up
periods to determine the true value of nutritional supplementation
in the management of persistent symptoms in euthyroid HT.

6 Herbal medicine

More recently, the interest in the use of herbal medicine for HT
has grown, particularly within the context of traditional Chinese
medicine (TCM). A recent meta-analysis of 16 trials investigated 12
Chinese herbal formulas, three Chinese patent medicines, and one
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single herbal medicine highlighting both immunological and
symptomatic outcomes in HT patients (73). The Chinese Yigqi
Huayu Recipe (Astragalus membranaceus (Fisch.) Bge.,
Codonopsis pilosula (Franch.) Nannf.,, Angelica archangelica L.,
Atractylodes macrocephala Koidz., Ligusticum chuanxiong Hort.,
Paeonia lactiflora Pall., Curcuma longa L., Poriacocos (Schw.) Wolf,,
Citrus x aurantium L., Pinellia ternata (Thunb.) Makino, Fritillaria
thunbergii Miq.) 10 gr twice/day resulted in the best reduction of
both TPOAb and TGAb compared to placebo, but changes in
clinical symptoms were not evaluated. Conversely, the Qi-
invigorating, phlegm-resolving, and blood-activating formula,
containing Astragalus mongholicus Bunge, Panax ginseng
C.AMey., Angelica archangelica L., Curcuma longa L., Pinellia
ternata (Thunb.) Makino, Fritillaria thunbergii Miq., Oyster,
Carapax Trionycis, taken, three times per day was the most
effective in symptoms reduction. The findings may suggest that
these remedies may be used as potential therapeutic targets for HT
treatment; however, the mechanism by which these herbs decrease
thyroid antibody levels remains unclear, requiring further modern
pharmacology to explain their therapeutic effects. Emerging
pharmacological evidence indicates that Chinese herbal
formulations exert multifaceted immunomodulatory effects
relevant to HT (74-76). Specifically, many active compounds
appear to inhibit the TLR4/NF-kB signalling pathway, thereby
downregulating the expression of pro-inflammatory cytokines
such as IL-6, TNF-q, and IL-1B (77, 78). Others act via SIRT1/
Nrf2/NF-xB pathway, protecting thyrocytes from apoptosis and
limiting the release of thyroid autoantigens (79). Additionally, some
herbal compounds promote regulatory T-cell responses while
inhibiting Th17 differentiation, a key imbalance in HT
pathogenesis (75). Antioxidant effects, such as the enhancement
of superoxide dismutase and glutathione peroxidase, also contribute
to thyrocyte preservation (80). Recent findings further suggest the
possibility of improving HT by regulating intestinal microbiota
(81), with a possible role of herbal treatments in modulating the
gut-immune axis. Beyond these mechanistic insights, a large
ethnopharmacological survey of 104 studies identified Dioscorea
nipponicae, Prunellae spica, Astragali, and Cordyceps sinensis as key
herbs consistently associated with thyroid antibody reduction and
anti-inflammatory activity (82). Nevertheless, the current body of
evidence is limited by small sample sizes, short follow-up durations,
heterogeneous herbal formulations, and a general lack of
standardisation in dose and quality control. Moreover, many
studies fail to assess clinically relevant endpoints such as fatigue,
cognitive dysfunction, or quality of life. As such, while Chinese
herbal medicine offers a promising avenue for HT symptom
management, further high-quality, long-term clinical trials are
needed to establish its efficacy, safety, and optimal use in routine
care (59, 73, 82).

7 Acupuncture

Recent studies suggest acupuncture may offer complementary
benefits for the management of HT, particularly for patients with
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persistent symptoms despite achieving biochemical euthyroidism.
A 2023 systematic review and meta-analysis that evaluated a total of
1020 patients participating in 14 RCTs found that acupuncture
significantly regulated TPOADb and TGAb and hormones (FT3, FT4,
TSH) compared to levothyroxine alone (83). These findings support
a potential immunomodulatory effect of acupuncture; however, the
clinical significance remains uncertain. Indeed, when evaluating the
clinical symptoms as shown by the scores of the Hospital Anxiety
Scale (HADS-A) and Hospital Depression Scale (HADS-D), there
was no significant difference between acupuncture and
levothyroxine sodium tablets. Moreover, a substantial
methodological heterogeneity, including inconsistent protocols,
lack of blinding, and unclear randomisation, limits the robustness
of the conclusions.

Beyond clinical data, acupuncture’s rationale is grounded in
TCM theory, which conceptualises HT as a disorder of “spleen and
kidney yang deficiency” or “liver qi stagnation leading to phlegm
obstruction.” These imbalances are thought to disrupt the body’s
internal harmony and immune defence. Acupuncture aims to
restore systemic equilibrium by stimulating specific acupoints and
meridians to reinforce qi, dissipate phlegm, and unblock meridian
stagnation (84). Commonly used points include ST36 (Zusanli) and
SP6 (Sanyinjiao) to tonify the spleen and kidney, KI3 (Taixi) to
nourish essence and yin, and CV6 (Qihai) for qi regulation
(83) (Figure 2).

An exploratory RCT employing Hand Yangming Meridian
Penetrating Acupuncture, targeting points along the large
intestine meridian such as LI4 (Hegu), found improvements in

10.3389/fendo.2025.1627787

quality of life and mental health domains of the SF-36 and HADS-
A, alongside reductions in TgAb titres (85). However, due to the
small sample size (27 in the acupuncture group, 25 in the waiting
list group) and the lack of correction for multiple testing, results
were not statistically robust. Still, the study remains noteworthy as
the first RCT of its kind evaluating acupuncture specifically for HT.

Nevertheless, significant methodological limitations persist
across the current literature. Most trials are in Chinese and
limited by small sample sizes, short follow-up periods, and
heterogeneous protocols, including variation in acupoint
selection, treatment duration, adjunctive techniques (e.g.,
electroacupuncture, moxibustion), and underlying TCM
diagnoses. Additionally, few studies use standardised symptom
scales or evaluate long-term clinical endpoints such as fatigue,
cognitive function, or sustained quality of life improvements.
Blinding and allocation concealment are often inadequately
reported, increasing the risk of bias.

In conclusion, while preliminary results of acupuncture are
encouraging, especially in terms of antibody reduction and select
QoL improvements, rigorous, larger-scale, and theory-driven RCT's
are needed to determine its definitive role in the management of
euthyroid HT with persistent symptoms.

8 Conclusion

Managing patients with Hashimoto thyroiditis who continue to
experience symptoms despite achieving biochemical euthyroidism
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FIGURE 2

Most commonly employed acupoints for Hashimoto thyroiditis used in clinical trials. Made with BioRender.com.
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remains a significant clinical challenge. While standard LT4
monotherapy effectively restores thyroid hormone levels in most
patients, it does not fully address persistent symptoms in a subset of
individuals. This review highlights the limitations of conventional
approaches and explores alternative strategies, including LT4+LT3
combination therapy, total thyroidectomy, and adjunctive
treatments such as supplements, herbal medicine, and
acupuncture. Although emerging evidence supports the potential
benefits of these interventions, current data remain inconclusive,
and individualized treatment approaches are necessary. Future
research should focus on identifying biomarkers to guide
personalized management and conducting rigorous, long-term
comparative studies to determine the most effective therapeutic
strategies for this subset of patients.
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