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Results: Selenium studies demonstrate a separation between immunological and
clinical responses. Meta-analytic reductions in thyroid peroxidase antibodies coexist
with substantial heterogeneity, while CATALYST trial found no improvement in
quality of life or levothyroxine requirements. GRASS trial did not improve Graves’
remission, and selenium findings in orbitopathy varied between settings. Myo-inositol
plus selenium, Aloe vera, Nigella sativa, and selected botanical preparations showed
preliminary biochemical or symptomatic effects. Brazil nuts increased T3 and free T4
in selenium-deficient hemodialysis patients, representing indirect evidence for
primary thyroid disease. L-carnitine primarily targets peripheral hormone action.
Pharmacological iodine suppresses thyroid activity in selected Graves’ settings,
whereas desiccated thyroid extract is hormonal treatment.

Conclusions: The evidence supports intervention-specific and outcome-specific
interpretation. Nutrient repletion, immunomodulation, altered drug absorption, and
symptom relief are distinct therapeutic effects. Most preparations lack replicated
evidence for sustained recovery of endogenous thyroid function or durable remission.
Future trials should test defined clinical phenotypes, standardized formulations, and
patient-relevant outcomes.
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Introduction

Hypothyroidism and hyperthyroidism comprise clinically heterogeneous disorders in which nutritional factors, hormone
metabolism, and autoimmunity may contribute differently to disease expression. Hashimoto’s thyroiditis can present with
preserved thyroid function, subclinical dysfunction, or established hormone deficiency, whereas Graves’ disease involves
antibody-mediated thyroid stimulation and may also affect orbital tissues. These distinctions are essential when evaluating
interventions intended to improve thyroid function, attenuate autoimmunity, or relieve symptoms, because an effect on one
disease component does not necessarily translate into improvement in another. [+
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Nutraceuticals have attracted interest because several
nutrients and bioactive compounds participate in pathways
relevant to thyroid physiology. Selenium contributes to
antioxidant defense and thyroid hormone metabolism, while
L-carnitine has been investigated for its ability to attenuate
peripheral manifestations of hormone excess. I 2 Food-based
interventions, including Brazil nuts as a source of selenium,
have also produced favorable hormonal findings in selected
populations. However, improvements observed in selenium-
deficient hemodialysis patients cannot be directly
extrapolated to primary hypothyroidism or autoimmune
thyroid disease. [®!

The clinical evidence remains heterogeneous, with important
differences between biochemical, immunological, and
patient-reported outcomes. Selenium supplementation has
reduced thyroid peroxidase antibody concentrations in some
studies, yet the CATALYST trial found no corresponding
improvement in quality of life or levothyroxine requirements.
4l Similarly, favorable findings in mild Graves’ orbitopathy
concern ocular outcomes and should be distinguished from
control of hyperthyroidism. 1 The subsequent GRASS ftrial
did not demonstrate improved remission or quality of life
with selenium added to antithyroid treatment, highlighting
the need to interpret efficacy according to the population and
outcome studied. [

This review critically examines the biological rationale and
clinical evidence for nutraceutical interventions in
hypothyroidism, hyperthyroidism, Hashimoto’s thyroiditis,
and Graves’ disease. It considers nutrients, foods, probiotics,
and botanical preparations, distinguishing nutritional
repletion, immunomodulation, symptom relief, and effects on
conventional treatment. Pharmacological iodine preparations
are discussed separately from nutritional supplementation,
while thyroid extracts are identified as hormonal
interventions. The objective is to clarify the clinical
significance of reported benefits, explain discrepancies
between studies, and identify priorities for research on
sustained thyroid function and patient-relevant outcomes.

Methods

Review Design and Information Sources

A structured narrative review was developed from directed,
iterative searches conducted through October 30, 2026.
Sources included PubMed-indexed records, accessible
primary publications, regional Chinese journal pages and
records associated with CNKI, SinoMed, and VIP, Indian
Ayurveda publications, trial registries, conference abstracts,
and institutional repositories. Public regional records were
consulted rather than complete exports from every native
database interface. Searches combined thyroid diagnoses
with intervention terms, including selenium, Brazil nut,
iodine, Lugol, myo-inositol, Aloe vera, Nigella sativa,
ashwagandha, L-carnitine, vitamins, minerals, probiotics,
guggulu, Prunella, and Xiakucao. Reference lists and relevant
evidence syntheses supported additional study identification.

Selection and Organization of Evidence

Human interventional evidence was considered regardless of
the direction of the reported result. Randomized trials,
nonrandomized comparative studies, and uncontrolled
interventions were evaluated according to their design.
Representative primary studies were retained for
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interventions with overlapping reports, while relevant
systematic reviews were used to summarize larger bodies of
evidence without treating them as additional cohorts. The
bibliography prioritizes studies that define the intervention,
establish a clinically important result, or explain a substantive
disagreement. It is therefore a selective critical synthesis
rather than a complete study-by-study inventory. Protocols
without results and redundant reports were not retained as
clinical efficacy evidence.

Studies with a confirmed autoimmune etiology were assigned
to Hashimoto’s thyroiditis or Graves’ disease; other or
incompletely specified etiologies were discussed under
general hypothyroidism or hyperthyroidism. Graves’
orbitopathy was distinguished from Graves’
hyperthyroidism. Findings from euthyroid nutritional
populations and hemodialysis patients were designated
indirect evidence. Traditional multicomponent preparations
were identified separately from isolated nutrients, and
multimodal interventions were not interpreted as tests of a
single nutraceutical.

Outcomes and Critical Synthesis

The synthesis distinguished thyroid function, autoantibodies,
symptoms and quality of life, medication requirements,
remission or relapse, and safety. Between-group effects were
separated from changes within a treatment arm. Particular
attention was given to baseline thyroid status, nutrient status,
concurrent treatment, intervention composition, follow-up,
attrition, and potential cohort overlap. Mechanistic findings
were used to formulate explanations rather than establish
clinical efficacy. Formal instrument-based risk-of-bias
scoring, certainty grading, and meta-analysis were not
performed. Because retrieval and selection were not
conducted as a completed systematic process with a
reproducible screening denominator, this manuscript is
reported as a narrative clinical review rather than a completed
scoping review.

Biological Rationale

Selenium Redox Regulation and Immune Activity
Selenium links nutrient availability to both thyroid hormone
metabolism and antioxidant defense. lodothyronine
deiodinases participate in hormone activation and
inactivation, whereas glutathione peroxidases and other
selenoproteins contribute to control of oxidative stress. This
creates a plausible route by which correcting deficiency could
change circulating hormones without directly modifying the
autoimmune process. It also explains why improved selenium
status or glutathione peroxidase activity is an intermediate
physiological response, not in itself evidence of improved
thyroid health. The Brazil nut dialysis study is relevant to this
distinction because participants had both selenium deficiency
and low T3 at baseline. [6]

An immune pathway has also been examined in humans. In a
randomized study of 90 patients with autoimmune thyroiditis,
selenium yeast supplementation was associated with
increased glutathione peroxidase 3 and selenoprotein P1,
lower autoantibodies, and changes in activated regulatory T
cells and Helios expression. These observations support a
hypothesis connecting antioxidant capacity and immune
regulation. However, parallel changes in selenium markers,
regulatory T cells, and antibodies do not demonstrate that a
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specific cellular change mediated the thyroid response. The
study lacked a placebo-treated control, and its immunological
findings cannot be assumed to predict prevention of gland
failure. !

Two biological questions consequently need separate testing:
whether supplementation corrects a functional limitation
caused by inadequate selenium, and whether additional
selenium alters autoimmune disease when nutritional
requirements are already met. A trial combining these
populations may obscure a benefit restricted to deficiency,
while a positive biomarker result in sufficient patients may
have limited clinical consequences. Importantly, subgroup
differences must be demonstrated within an adequately
designed study rather than inferred from comparisons
between unrelated trials. [ 4

Signaling Substrates and Residual Gland Function
Myo-inositol has been proposed to influence the
phosphoinositide-dependent component of thyrotropin
receptor signaling. This provides a rationale for studying it in
patients with mild biochemical dysfunction and retained
thyroid tissue. The clinical hypothesis is improved
responsiveness of residual gland function, not generation of
new thyroid tissue. Combination trials with selenium cannot
determine whether any effect is attributable to myo-inositol,
selenium, or their interaction without appropriate component
comparisons. [1%

Similarly, the availability of a biosynthetic precursor does not
demonstrate that it is the limiting determinant of hormone
production. Tyrosine has been evaluated in a physiological
research setting involving euthyroid Antarctic residents, but
such a study cannot establish efficacy in destructive
autoimmune hypothyroidism. The relevant clinical question
is whether supplementation increases endogenous hormone
output in a defined deficient or dysfunctional population
while improving patient outcomes. Its participation in

hormone biosynthesis is insufficient to answer that question.
[11]

Peripheral Hormone Action and Intestinal Mechanisms
L-carnitine was investigated as a peripheral antagonist of
thyroid hormone action, with experimental rationale
involving reduced nuclear access of thyroid hormone. This
predicts improvement in tissue manifestations despite
persistence of elevated circulating hormone exposure. A trial
demonstrating symptom reduction under a fixed suppressive
levothyroxine dose tests this peripheral mechanism directly,
but it does not test suppression of thyroid synthesis or
autoimmune remission. 2

Vitamin C addresses a different pathway: the gastrointestinal
conditions affecting oral levothyroxine exposure. In patients
with gastritis, administration in an acidic solution was
associated with improved biochemical compensation. Any
resulting reduction in TSH may reflect greater delivery of
exogenous hormone rather than restoration of thyroid
function. 2 Microbiota-directed interventions could, in
principle, influence intestinal physiology, nutrient handling,
metabolites, or immune signaling. However, clinical studies
must distinguish these possibilities, because altered
microbiota composition can also follow changes in thyroid
status, diet, or concomitant methimazole treatment. An
association between microbiome change and improvement is
not evidence of its direction or causal mediation. 23
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Clinical Evidence

Hypothyroidism

Botanical Interventions and Symptom Directed
Treatment

Table 1 summarizes evidence in general hypothyroidism and
explicitly identified indirect populations. In the placebo-
controlled ashwagandha trial, 50 participants with TSH of
4.5-10 mIU/L were randomized to root extract or placebo for
eight weeks. The extract improved TSH, T3, and T4
measurements. The result is a clinically relevant signal, but
the small sample, short exposure, and mild baseline
dysfunction do not establish benefit in overt or longstanding
autoimmune hypothyroidism. A report of painless thyroiditis
associated with the same botanical category also
demonstrates why increased thyroid hormone availability
cannot always be classified as a desirable effect. 14 1]
Ginger was studied in 60 patients with persistent symptoms
during controlled levothyroxine treatment. Thirty days of
supplementation improved selected symptoms and metabolic
measurements, placing the intervention in the category of
adjunctive symptom management. The study did not
demonstrate recovery of gland function or justify
withdrawing replacement. 1 A trial involving 72 patients
evaluated a mixture of Nigella sativa, Trachyspermum ammi,
and Citrus aurantifolia. Anthropometric, depression, and
quality-of-life  findings were favorable, whereas the
accessible results did not establish a convincing hormonal
effect. Because this was a mixture, its response should not be
attributed to Nigella alone or equated with the separate
Hashimoto’s trial. 1]

Indian traditional preparations warrant inclusion because
they have been evaluated clinically. In a comparative study,
TSH decreased by 16.61% in patients receiving Vyoshadi
Guggulu and by 26.29% in those receiving Shadushana
Churna. However, the difference between treatments was not
statistically significant, and only 21 of the 30 registered
participants completed treatment. The absence of a placebo
or usual-care control, together with substantial attrition,
limits attribution of these changes to either preparation. 1 A
whole-system Ayurveda trial involving 46 patients with a
suboptimal response to stable levothyroxine treatment
reported a greater reduction in TSH with the comprehensive
program than with Kanchanara Guggulu alone. Because the
program combined several therapeutic components, the
findings cannot establish the independent efficacy of any
individual oral ingredient. ™ In an uncontrolled study
involving 15 patients, combined treatment with Triphaladya
Guggulu and Punarnavadi improved symptoms, but changes
in laboratory measurements were not statistically significant.
Reported discontinuation of thyroid medication in this setting
does not demonstrate sustained biochemical control or
establish that these preparations can safely replace
levothyroxine. [0

Micronutrients Oxidative Outcomes and Intestinal
Interventions

In a four-arm trial of 68 overweight or obese hypothyroid
women, zinc with or without selenium increased free T3 in
selected comparisons, but TSH and free T4 did not show a
consistent between-group benefit. These results are
compatible with a limited metabolic effect but do not
establish correction of thyroid failure. 1 A zinc, magnesium,
and vitamin A combination produced free T4 and
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inflammatory changes in another small trial. The
combination design and emphasis on changes within
treatment arms prevent attribution to an individual
component and weaken claims of generalized thyroid
improvement. [221

Fermented papaya and alpha-lipoic acid were investigated
principally for oxidative stress and vascular physiology. The
papaya preparation improved redox measurements during
treatment of mild or subclinical hypothyroidism. Alpha-
lipoic acid improved flow-mediated dilation in a short study
of women with subclinical disease. These are potentially
relevant secondary physiological outcomes, but neither study
demonstrates prevention of cardiovascular events, reversal of
hypothyroidism, or a reduction in replacement requirements.
[23, 24]

The vitamin C study provides a more specific
pharmacological explanation for a biochemical response.
Among 31 patients with hypothyroidism and gastrointestinal
pathology, median TSH declined from 11.1 to 4.2 mIU/L
during coadministration of vitamin C with levothyroxine, and
17 patients achieved normalization. Its sequential design
limits causal certainty, but the population, formulation, and
response are coherent with improved replacement exposure.
The appropriate inference is an absorption-related adjunct in
a selected setting rather than a general thyroid-stimulating
action. [*2

Microbiota-directed trials produced a further separation
between symptoms and laboratory outcomes. A synbiotic
trial involving 56 randomized patients found improvements
in selected quality-of-life domains without a significant TSH
effect. 1 In the 80-patient VSL#3 study, thyroid function
and mean levothyroxine dose did not differ, although the
frequency of dose adjustments did. Fewer adjustments may
indicate a difference in short-term biochemical stability, but
it cannot be equated with lower hormone requirements or
recovery of endogenous secretion. These findings also do not
establish a probiotic class effect. [26]

Brazil Nuts and lodine Exposure

The Brazil nut pilot is a positive clinical study in a specific
phenotype. Forty selenium-deficient hemodialysis patients
consumed one nut daily for three months. T3 increased from
27.3 t0 50.2 ng/dL and free T4 increased from 0.87 to 0.98
ng/dL. Nevertheless, T3 remained below the normal range
and TSH did not decrease significantly. The measured daily
portion supplied approximately 290.5 pg selenium. The
findings establish a favorable uncontrolled association in
dialysis-associated low-T3 illness and should neither be
omitted nor generalized to primary hypothyroidism or
Hashimoto’s thyroiditis. [®!

lodine studies demonstrate that nutritional context can
reverse the direction of an appropriate intervention.
Supplementation with 150 pg/day in mildly iodine-deficient
euthyroid adults reduced thyroglobulin without changing
TSH or free T4. This supports a nutritional-status effect
rather than treatment of established hypothyroidism. [#7]
Conversely, avoiding iodine-rich products in 33 hypothyroid
patients reduced median TSH from 21.9t0 5.3 mIU/L, and 11
became euthyroid. The observational design and population
limit generalizability, but the result directly contradicts the
assumption that all patients with hypothyroidism require
more iodine. It instead identifies iodine-associated reversible
dysfunction in a subset. [

www.transdisciplinaryjournal.com

Hyperthyroidism Outside Confirmed Graves’ Disease
Table 2 summarizes the comparatively sparse evidence
outside confirmed Graves’ disease. The randomized L-
carnitine trial enrolled 50 women receiving a fixed TSH-
suppressive levothyroxine dose. Doses of 2 or 4 g/day
improved or prevented several manifestations of hormone
excess during a six-month protocol. Because the hormone
exposure was maintained, the design supports an effect on
peripheral manifestations. It does not establish control of
endogenous hormone synthesis, reduction of arrhythmic
events, or remission of an autoimmune process. @

An open Lycopus europaeus study reported increased urinary
T4 excretion and improvement in selected symptoms.
However, eligibility based on TSH below 1 mlIU/L
encompasses values that may remain within the reference
interval. The population is therefore insufficiently specific to
infer efficacy in overt hyperthyroidism. The proposed renal
mechanism also remains distinct from direct inhibition of the
thyroid gland. ]

A one-month observational study of L-carnitine plus
selenium enrolled participants with TSH of 0.1-0.4 mIU/L
and positive antibodies. Symptoms improved while the
hormonal profile did not. The result is coherent with a
peripheral or nonspecific symptomatic effect, but the
combination prevents component attribution, and the
antibody description does not establish Graves’ disease in
every participant. The brief follow-up cannot address atrial
fibrillation, bone outcomes, or progression of subclinical
disease. [0

Graves’ Disease

Selenium and Vitamin D in Graves’ Hyperthyroidism
Table 3 distinguishes hyperthyroidism, orbitopathy, and
pharmacological iodine. In the 41-patient study of recurrent
Graves’ hyperthyroidism, selenium added to methimazole
was associated with earlier biochemical improvement, lower
TRADb, and a favorable remission curve. TRAb at six months
was 2.4 versus 5.6 IU/L. The study is relevant because it
identifies a specific recurrent-disease population, but its pilot
design does not establish that the result extends to newly
diagnosed disease or routine long-term supplementation. 4
GRASS subsequently evaluated 430 participants with newly
diagnosed Graves’ hyperthyroidism using selenium or
placebo for 24-30 months. Nonremission occurred in 54.6%
and 53.3%, respectively; the odds ratio was 1.0, with a 95%
confidence interval of 0.7-1.5. TRAb and thyroid-related
quality of life were also similar. The point estimate provides
no support for a remission benefit, while the interval cautions
against claiming strict equivalence. The difference between
recurrent-disease pilot findings and GRASS may involve
population, design, or chance; it does not demonstrate a
proven selenium-responsive subgroup. [']

Vitamin D also failed to improve the clinically meaningful
endpoint in DAGMAR. Failure to achieve or sustain
remission occurred in 42% of the vitamin D group and 32%
of controls, corresponding to a relative risk of 1.30 with a
95% confidence interval of 0.95-1.78. The study does not
support benefit, but the interval and endpoint definition do
not justify converting the numerical imbalance into an
established harmful effect. Its practical contribution is to
separate a plausible immunological rationale from
demonstrated prevention of Graves’ relapse. ¥4
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Selenium in Orbitopathy

The earlier 159-patient placebo-controlled trial in mild
Graves’ orbitopathy found improvements in eye-related
quality of life and ocular course after six months of selenium.
Because participants were euthyroid, the benefit concerns
orbital disease rather than control of hormone excess. [
SeGOSS later investigated a selenium-sufficient setting and
found no difference in the primary quality-of-life outcome at
six months: the between-group difference was 0.9 points,
with a 95% confidence interval from —9.3 to 11.3. Favorable
findings at three months were not sustained at the primary
endpoint. These trials support a context-dependent
interpretation, but nutritional status, disease severity, and trial
design differ together, preventing attribution of the
disagreement to selenium sufficiency alone. (3

Combination Products Microbiota and Traditional
Formulas

A randomized study of L-carnitine plus selenium added to
methimazole in 60 patients found earlier TRAb negativity
and lower drug exposure without an overall difference in the
trajectory of circulating hormones. The reported hazard ratio
for TRAb negativity was 2.35, with a 95% confidence
interval of 1.14-4.81. That time-to-event effect is not
equivalent to a remission probability. The absence of
placebo, inability to isolate components, short treatment-free
remission criterion, and internally inconsistent remission
totals limit disease-modifying conclusions. 4

The small Bifidobacterium longum study reported
normalization of TRAb with adjunctive treatment and
concurrent microbiome changes. The reported treatment
groups sum to 26 participants, whereas another passage
reports 25. 131 Berberine added to methimazole also produced
favorable biochemical and microbiome findings in a small
comparative study. Possible shared controls between these
reports require clarification before they are treated as
independent evidence. In both cases, background antithyroid
treatment and limited allocation information prevent
confident attribution of the response to microbiota
modulation. (%

Pingkang was studied in a multicenter, double-blind, three-
arm trial with 186 randomized participants and 150 in the
efficacy analysis. Hormone concentrations declined in all
treatment arms, with selected antibody and symptom benefits
reported for combination therapy. The difference between
randomized and analyzed populations requires attention, and
within-group significance cannot establish that botanical
monotherapy is noninferior to methimazole. B8 For Prunella
vulgaris or Xiakucao, a systematic review summarized 17
studies involving 1,366 patients and reported favorable
hormonal, antibody, and other outcomes with add-on
treatment. However, the review itself judged the underlying
evidence weak. Its aggregate findings identify a research
signal and a broader regional literature, not confirmation that
heterogeneous preparations have an established class effect.
Because the synthesis pooled hyperthyroidism studies, its
results cannot be assumed to apply exclusively to confirmed
Graves’ disease. [¥]

Pharmacological lodine

Lugol solution has a different dose range, mechanism, and
clinical purpose from nutritional iodine repletion. In a 27-
patient rescue series, free T4 fell from 53 to 20 pmol/L and
free T3 from 20 to 6.5 pmol/L after five to nine days before
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definitive treatment. Adverse effects occurred in four
patients. This is evidence of rapid biochemical suppression in
a selected preoperative setting, with limitations inherent to an
uncontrolled series. [

The b56-patient randomized preoperative trial reported
hormonal suppression but no significant improvement in its
principal blood-loss outcome, vascularity, operating time, or
morbidity. Median blood loss was 80.5 versus 94 mL and
operating time was 75 minutes in both groups. Thus, a
biological effect did not translate into demonstrated surgical
superiority. B In the 504-patient Japanese potassium iodide
cohort, free T4 became normal or low in 83.7%; 92 patients
developed a high-TSH hypothyroid response. Escape and
resistance required additional management. The composite
normal-or-low free T4 outcome therefore cannot be presented
as an 83.7% rate of stable euthyroidism or cure. !

Hashimoto’s Thyroiditis

Selenium from Pooled Biomarkers to Clinical Outcomes
Table 4 summarizes the autoimmune-thyroiditis evidence.
The selenium meta-analysis included 35 unique studies.
Among patients not receiving replacement, the pooled TSH
effect was small, with a standardized mean difference of
—0.21 and a 95% confidence interval of —0.43 to —0.02.
TPOADb showed a larger standardized reduction of —0.96, but
heterogeneity was substantial at 12 = 90%. Free T4, free T3,
thyroglobulin antibodies, and thyroid volume did not show
significant overall changes. The standardized antibody effect
cannot be translated into a universal absolute reduction or a
probability of clinical improvement because assays,
baselines, and populations differ. (4

CATALYST directly addressed whether selenium improves
the experience of treated autoimmune hypothyroidism.
Among 412 randomized adults, 332 completed the
intervention. At 12 months, thyroid-related composite
quality-of-life scores were similar with selenium and
placebo, approximately 28.8 and 28.0, while TPOAb was
lower in the selenium group. Levothyroxine requirements
and the free T3/free T4 ratio did not improve. Stratification
by baseline selenium status, antibody level, or disease
duration did not reveal a significant change in the main
conclusion. The trial therefore provides direct evidence that
an antibody response need not produce measurable
symptomatic or replacement-dose benefit. [l

The regulatory T-cell findings in the 90-patient selenium-
yeast trial remain biologically informative, especially
because a larger TSH response was reported in the subclinical
subgroup. However, the subgroup signal and cellular
measurements require replication under placebo-controlled
conditions. Together, the meta-analysis, mechanistic study,
and CATALYST address different questions: average
biomarker response, possible immune pathways, and
clinically relevant benefit during hormone replacement. They
should be integrated without treating any one outcome as a
substitute for the others. [

Myo Inositol Aloe Vera and Nigella Sativa

In a comparative study involving 168 patients, myo-inositol
plus selenium produced favorable TSH, antibody, free T4,
and well-being findings relative to selenium alone. However,
entry TSH of 3-6 mIU/L encompasses both mild elevation
and values within some reference intervals. The term
restoration of euthyroidism therefore requires patient-level
baseline classification and a predefined biochemical
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threshold. An active selenium comparator tests incremental
benefit from the combination but not its absolute benefit over
an inactive preparation. The study does not establish
prevention of overt hypothyroidism or durable avoidance of
levothyroxine. [0

The Aloe study involved 30 treated women with subclinical
autoimmune hypothyroidism and a nonrandomized untreated
comparison group. TSH decreased from 5.19 to 2.01 mIU/L,
TPOADb by approximately 56%, and free T4 increased. Free
T3, however, decreased by approximately 16%. This pattern
is not evidence that all components of thyroid hormone
metabolism improved uniformly, and an increased free
T4/free T3 ratio cannot establish direct inhibition of
deiodination without more specific measurement. The
abstract also differs internally on dose, describing 50 mL/day
in the methods and 100 mL/day in its conclusion. Despite the
favorable TSH result, nonrandomization, baseline mild
dysfunction, and formulation uncertainty preclude a
definitive replacement claim. [0

Nigella sativa was tested as an adjunct to stable levothyroxine
in a double-blind trial, with 40 of 47 randomized participants
completing eight weeks. Lower TSH and TPOADb and higher
T3 were reported, together with anthropometric changes.
Three active-group withdrawals were associated with itching
and nausea. Its randomized design makes the signal more
informative than an  uncontrolled before-and-after
observation, but the small sample, brief follow-up, and
concomitant replacement still leave long-term clinical benefit
unresolved. 44

Vitamin D and Emerging Preparations

In an Indian randomized open study, 100 analyzed patients
with autoimmune thyroid disease showed a TPOADb reduction
of 46.73% with vitamin D versus 16.6% with control
treatment. Vitamin D insufficiency was present in 93%,
making deficiency correction an important part of the
interpretation. 2 In contrast, a placebo-controlled trial of 42
women with Hashimoto’s thyroiditis did not show a
significant between-group TPOAb benefit, despite some
favorable within-group changes in TSH or thyroglobulin
antibodies. These findings do not establish uniform disease
modification by vitamin D, but they also do not justify
ignoring nutritional deficiency when present. (43

Curcumin added to an anti-inflammatory diet in a 57-patient
trial reduced TPOAb compared with placebo, whereas
adjusted thyroid-function differences were nonsignificant.
The trial estimates the additional effect of curcumin within
that dietary program, not a combined treatment effect relative
to usual care. [*4 Genistein was associated with hormonal and
antibody changes and changes in interferon-y and interleukin-
2 consistent with a proposed Thl-related action. However,
cytokine changes measured alongside clinical outcomes do
not prove mechanistic mediation, and the discrepancy
between enrolled and completing populations requires
scrutiny. 31

Additional studies evaluated an enzyme-containing
supplement, Lactiplantibacillus plantarum 299v, Chaihu
Xuanfuhua decoction, selenium yeast plus vitamin D, and
resveratrol. The enzyme study was open and did not isolate
components. 8 The probiotic study reported quality-of-life
benefits during nutritional education without improvement in
TPOADb or body mass index, supporting a potentially non-
antibody-mediated symptomatic pathway. 1 Regional
Chinese studies reported selected hormonal or antibody
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benefits with the decoction and selenium-vitamin D
combination, but incomplete formulation and methodological
information  limit quantitative interpretation. [& 49
Resveratrol was investigated in euthyroid autoimmune
thyroiditis with ischemic heart disease, providing indirect
evidence for overt hypothyroidism rather than proof of
reversal of gland failure. (5%

Discussion

Distinct Therapeutic Mechanisms Require Distinct
Efficacy Claims

The principal scientific implication is that nutraceutical
interventions act, or are proposed to act, at different levels of
the thyroid system. An intervention may alter substrate
availability, redox balance, immune activity, gland
responsiveness, gastrointestinal drug exposure, or tissue
response to circulating hormones. These are separate causal
pathways. Their clinical evaluation should therefore begin
with a specified mechanism and target population rather than
a broad expectation of thyroid improvement.

The available studies illustrate why this framework matters.
Brazil nuts changed thyroid hormone measurements in
selenium-deficient dialysis patients; vitamin C improved
biochemical compensation during continued levothyroxine;
L-carnitine improved manifestations during maintained
exogenous hormone exposure; and selenium changed
antibodies without improving the principal clinical outcomes
in CATALYST. Each result may be valid within its own
estimand, but none can be substituted for the others. A review
that labels all such outcomes as successful treatment of
hypothyroidism or hyperthyroidism would overstate the
evidence. (24612

The distinction also changes how combination trials should
be interpreted. A myo-inositol-selenium preparation may
show incremental benefit over selenium, yet this does not
identify the relative contribution of both components
compared with no supplementation. A curcumin trial with
dietary treatment in both arms estimates the curcumin effect
conditional on that diet. A whole-system Ayurveda program
estimates the effect of a therapeutic package. These designs
answer legitimate but different questions and cannot support

ingredient-specific claims without additional comparisons.
[10, 19, 44]

The Antibody Response and Clinical Benefit Are
Biologically Separable

Autoantibodies serve different roles in Hashimoto’s and
Graves’ disease. TPOAD reflects thyroid autoimmunity, but
its circulating concentration is not a direct measure of viable
follicular mass or of an individual's capacity to maintain
euthyroidism. Reducing an immune marker may occur after
substantial tissue damage has already taken place.
Consequently, even a true antibody-lowering effect may have
little influence on replacement requirements in established
hypothyroidism. This interpretation is consistent with the
dissociation between antibody and clinical outcomes in
CATALYST rather than proof that selenium has no
biological activity.

TRADb has a closer relationship to the pathogenic stimulation
underlying Graves’ hyperthyroidism, but an observed fall
during methimazole treatment still requires careful
attribution. The relevant treatment effect is the difference in
a prespecified outcome between randomized groups, and the
relevant disease-modifying endpoint is sustained remission
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after withdrawal of antithyroid treatment. An earlier time to
TRADb negativity may be prognostically interesting without
establishing a reduced probability of relapse. GRASS and the
smaller L-carnitine—selenium study therefore cannot be
reconciled simply by comparing whether antibodies
decreased. Their designs, combination exposures, and
remission definitions differ. [7:34

Mechanistic immune observations require the same
discipline. Increased activated regulatory T cells or altered
Thl-associated  cytokines are  compatible  with
immunomodulation, but mediation requires more than a
significant association after treatment. Temporality,
specificity, and analysis linking the proposed mediator to the
outcome are needed. Otherwise, the immune measurement
may be an associated response or a consequence of changing
disease activity. Clinical mechanistic studies are valuable, but
they should generate testable pathways rather than be used to
infer efficacy beyond the outcomes measured. [° 4%

Statistical Significance Does Not Define Clinical
Relevance

The selenium meta-analysis illustrates the difference between
a statistically detectable change and a clinically interpretable
effect. A standardized TSH difference of —0.21 is a small
average separation on a scale expressed in standard
deviations, not an absolute change in mIU/L. It does not
establish how many patients crossed a clinically meaningful
threshold or avoided future replacement. For TPOAD, the
larger standardized effect coexisted with 12 of 90%, indicating
substantial inconsistency in relative study findings. A pooled
result under this degree of heterogeneity requires explanation
of populations and methods rather than a universal efficacy
statement. [

Multiple outcomes and time points create further interpretive
problems. A trial may yield a favorable secondary marker or
a short-lived response while remaining negative for its
principal endpoint. In SeGOSS, selected three-month
findings did not translate into superiority on the primary six-
month quality-of-life outcome. In the Lugol surgical trial,
reduced hormone measurements did not translate into less
bleeding or lower morbidity. Both patterns show why the
hierarchy and timing of outcomes must be retained in the
synthesis. [33 3

Failure to reach statistical significance also has different
implications depending on precision. GRASS provides a
reasonably informative estimate centered near no remission
benefit, but its confidence interval does not prove exact
equivalence. DAGMAR does not establish benefit, yet its
numerical excess of failures is not sufficient to establish
harm. Small nutraceutical trials often produce much wider
uncertainty than either study. Their negative results should be
described as inconclusive when imprecise, while their
positive results require attention to the same instability and to
possible multiplicity. [:32

Within-group improvement is particularly wvulnerable to
overinterpretation. Patients selected because of an elevated
TSH may have a lower value on repeat measurement even
without an effective intervention. Symptoms may improve
through contextual care, adherence, or expectations.
Concurrent thyroid medication can dominate the biological
response. Therefore, the relevant contrast is usually the
baseline-adjusted difference between groups, with its
confidence interval, rather than significance before and after
treatment in one group. The active-comparator Guggulu trial
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and three-arm Pingkang trial illustrate why improvement in
all arms does not establish efficacy over no treatment or
noninferiority to standard therapy. (8 61

Nutritional Status Phenotype and Transportability
Biological responsiveness is likely to depend on what is
limiting function at baseline. Selenium deficiency in dialysis,
vitamin D insufficiency in autoimmune thyroid disease, and
iodine excess in reversible hypothyroidism are different
phenotypes. Correcting one abnormality cannot be
generalized to supplementation of an already sufficient
population. Likewise, the thyroid may retain substantial
functional reserve in mild subclinical disease but little
recoverable output after extensive autoimmune destruction.
Trials should characterize these states prospectively rather
than rely on a broad diagnosis alone. [¢28.42

However, a plausible effect modifier should not be declared
established because one study was positive and another
negative. The orbitopathy trials differ in selenium
environment but also in other aspects of eligibility and
design. Cross-trial comparisons cannot isolate the nutritional
explanation. CATALYST did not demonstrate a different
primary conclusion after stratification by baseline selenium
status, which further cautions against assuming that every
discordant result can be explained by deficiency. A credible
precision-treatment claim requires a prespecified interaction,
adequate power, and external replication. [ 53

Diagnostic thresholds also determine transportability. A TSH
range of 3-6 mIU/L does not define the same population as
overt hypothyroidism, while TSH below 1 mIU/L does not
necessarily define hyperthyroidism. The thyroid axis,
reference interval, assay, age distribution, and ongoing
treatment all affect interpretation. Studies using broad or
nonstandard thresholds may still inform symptom or
physiological hypotheses, but their findings should not be
transferred to patients with more severe disease merely
because the authors use the same diagnostic label. 1% 29

Product Identity and Safety Are Part of the Causal
Question

The intervention must be sufficiently defined for its effects to
be reproducible. Brazil nuts vary in selenium content, making
one nut an unreliable universal dose unit. The concentration
measured in the dialysis intervention cannot be applied
automatically to other food sources. Probiotic findings
belong to a strain and formulation rather than to all probiotics.
Botanical preparations vary by plant material, extraction,
dose, and coingredients; a multicomponent formula may also
contain ingredients with competing actions. These issues
affect both external validity and the interpretation of
apparently conflicting studies. (¢ 6.3

Safety cannot be inferred from the adjective natural or from
the absence of events in a small trial. The ashwagandha-
associated thyroiditis case, active-group withdrawals with
Nigella, and adverse events during Lugol rescue treatment
document different categories of risk. Small trials can
identify common intolerance but have limited capacity to
detect rare hepatic, endocrine, or interaction-related harms. A
benefit assessment should therefore include formulation,
exposure duration, coadministered drugs, and adverse-event
ascertainment rather than compare reported symptom
improvements alone, 15 38 41]

lodine is especially informative because its direction of effect
depends on dose and context. Nutritional replacement
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addresses substrate inadequacy; pharmacological iodide can
suppress thyroid activity; persistent exposure can be followed
by escape or hypothyroidism. The 504-patient iodide cohort
therefore supports a monitored treatment strategy in a defined
Graves’ population, not unrestricted supplementation for
autoimmune thyroid disease. The iodine-restriction study
demonstrates the converse situation, in which reducing
exposure improved function. These findings are coherent
when the intervention is defined physiologically rather than
grouped under iodine supplementation. [ 281

Implications for Clinical Interpretation

The current evidence is most useful when organized into
therapeutic roles. Nutritional repletion may be appropriate to
a documented inadequacy, but that indication is separate from
disease modification. Absorption-directed interventions may
improve the effectiveness of ongoing levothyroxine without
changing the underlying gland disorder. Symptom-directed
interventions may improve well-being without normalizing
hormones, while an immunological signal may not alter
either symptom burden or replacement requirements. The
literature supports discussing these possibilities individually,
with different thresholds of evidence for each proposed
clinical claim.

Substitution for indicated thyroid treatment requires stronger
evidence than adjunctive benefit. The necessary outcome
would include maintained biochemical control under a
prespecified medication-reduction  protocol, adequate
observation after withdrawal, and assessment of clinical
safety. A small uncontrolled study reporting lower TSH or
reduced drug use cannot establish these conditions. Similarly,
desiccated thyroid extract is not evidence for successful
hormone-free treatment. In the 75-patient crossover study,
overall outcomes were similar across hormone regimens,
with exploratory signals in the most symptomatic subgroup.
Because the extract supplies T3 and T4, the trial concerns
alternative hormone delivery, not nutraceutical replacement
of hormone therapy. (€

Research Priorities and Limitations

Future research should specify whether the objective is
biochemical normalization, preservation of thyroid reserve,
reduction of symptoms, improvement of orbitopathy, or
sustained remission. Hashimoto’s trials should distinguish
euthyroid autoimmunity from untreated subclinical
dysfunction and established replacement dependence.
Graves’ trials should define remission after antithyroid
withdrawal and follow participants long enough to detect
relapse. Where medication adjustment is an outcome,
clinicians should follow a common blinded algorithm so that
lower prescribed doses do not merely reflect discretionary
management. Candidate benefits from Aloe, Nigella, myo-
inositol combinations, and microbiota-directed treatment
warrant independent replication under these conditions. [0 13
40, 41]

Standardized preparations, baseline nutrient measurements,
repeated thyroid assessment, prespecified primary outcomes,
and complete adverse-event reporting are essential. Factorial
or component-controlled designs would clarify combination
effects. Mechanistic substudies should be embedded within
adequately powered clinical trials, with mediation analyses
specified prospectively when appropriate. An observed
change in a biomarker should lead to a test of the proposed
pathway rather than serve as its confirmation.
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This review retains a broad clinical scope and includes
regional evidence, but its retrieval was directed rather than a
completed systematic process. The selective bibliography
emphasizes pivotal studies, representative intervention
reports, and syntheses of larger research bodies. Some
regional publications remain incompletely characterized, and
no formal risk-of-bias or certainty ratings were assigned.
Consequently, the review cannot establish an exhaustive
inventory, quantify all intervention effects, or rank
preparations with a common certainty scale. Its contribution
is a mechanistically informed interpretation of the available
clinical signals and their practical limits.

Proposed Clinical Framework for Adjunctive
Nutraceutical Use

The available evidence supports a selective approach to
adjunctive nutraceutical use based on thyroid disease
etiology, functional status, nutritional context, and the
outcome being targeted. Before selecting an intervention,
clinicians should review conventional treatment, current
supplement exposure, potential absorption problems, and
clinically relevant nutritional deficiencies. The options
discussed below include interventions with preliminary
signals for symptoms, thyroid function, autoantibodies, or
other surrogate outcomes; these endpoints should not be
considered interchangeable. Tables 1-4 summarize the
studied populations, doses, treatment durations, outcomes,
and limitations. The proposed pathways represent an
interpretation of the available literature by the authors and
have not been prospectively validated. Individual substances
have been investigated, but their inclusion within a broader
decision framework does not establish the efficacy or safety
of combining them. Nutraceuticals should remain adjuncts to
indicated thyroid hormone replacement, antithyroid
treatment, and management of clinically significant
orbitopathy.

Hypothyroidism

In overt hypothyroidism, appropriate levothyroxine treatment
remains the initial priority, together with assessment of
adherence, administration timing, interacting substances, and
gastrointestinal conditions that may impair absorption.
Subsequent nutraceutical selection should address a defined
residual problem. For persistent symptoms despite
biochemical euthyroidism, ginger at 500 mg twice daily for
30 days produced symptomatic improvements in a small
placebo-controlled trial and represents a candidate for further
evaluation. Its proposed role is adjunctive symptom
management, rather than restoration of thyroid hormone
production. (161 In patients with gastrointestinal pathology and
suspected impaired levothyroxine absorption, vitamin C at
500 mg taken with levothyroxine has supportive findings
from a small sequential study. Thyroid function requires
reassessment because improved absorption may change
replacement requirements. (12

Micronutrient interventions should be considered in their
nutritional context. Zinc, alone or combined with selenium,
and a combination of zinc, magnesium, and vitamin A
produced selected biochemical or inflammatory changes, but
these studies do not establish reliable reversal of
hypothyroidism or identify which component accounts for
the observed effects. [ 22 Brazil nuts also warrant
consideration within the evidence map: one nut daily
improved selected thyroid hormone measurements in
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selenium-deficient hemodialysis patients, although this
population provides indirect evidence for primary
hypothyroidism. Their highly variable selenium content
prevents extrapolation of the study exposure to a standardized
daily nut prescription. 61 Fermented papaya and alpha-lipoic
acid have been studied for oxidative balance and endothelial
function, respectively; these findings support investigation of
associated metabolic disturbances rather than a claim of
thyroid recovery. % 24 Synbiotic preparations have shown
selected patient-reported benefits, whereas probiotic findings
do not establish a consistent improvement in thyroid function
or levothyroxine requirements. [25 261

Additional botanical candidates include ashwagandha and
Indian traditional preparations. Ashwagandha root extract at
600 mg/day for eight weeks improved thyroid measurements
in a small subclinical hypothyroidism trial, but reported
thyrotoxicosis requires particular caution and prevents its
presentation as a routine treatment option. 4 I Guggulu-
based preparations and whole-system Ayurveda programs
have also produced selected symptom or TSH signals,
although active comparators, attrition, small samples, and
multicomponent treatment packages limit attribution of
benefit. (18291 The interventions relevant to hypothyroidism
and related clinical settings are summarized in Table 1, and
their proposed placement within an adjunctive assessment
pathway is illustrated in Figure 1.

Hashimoto Thyroiditis

Management should distinguish euthyroid autoimmunity,
subclinical hypothyroidism, and overt hypothyroidism. In
euthyroid patients, functional surveillance is generally more
relevant than treatment directed exclusively at antibody
concentrations. For selected adults with mild subclinical
hypothyroidism who do not otherwise require immediate
levothyroxine treatment, myo-inositol plus selenium
represents a studied investigational combination. The
reported regimen of myo-inositol 600 mg plus selenium 83
Mg daily for six months requires verification of product
composition and the original dosing instructions before
implementation. Favorable biochemical findings do not
establish durable prevention of gland failure or avoidance of
future hormone replacement. 9 Selenium alone may reduce
antibody concentrations, but CATALYST demonstrated that
this response did not translate into improved quality of life or
reduced levothyroxine requirements. [l

Other candidates broaden the research options available for
Hashimoto thyroiditis. Nigella sativa seed powder at 2 g/day
for eight weeks produced short-term improvements in TSH
and antibody measurements, supporting further investigation
without establishing sustained disease modification. ©!
Curcuminoids administered alongside an anti-inflammatory
diet reduced TPOAD concentrations in a randomized trial, but
the adjusted thyroid-function findings did not demonstrate
recovery of gland function. [ Lactiplantibacillus plantarum
299v produced selected quality-of-life benefits without a
corresponding TPOADb benefit, suggesting a possible
symptom-directed role that requires distinction from an
autoimmune or hormonal effect. *"1 Vitamin D findings are
mixed; correction of deficiency remains conceptually
separate from prescribing vitamin D specifically to modify
Hashimoto thyroiditis. [*2 43

www.transdisciplinaryjournal.com

Aloe vera produced a preliminary functional and antibody
signal in a nonrandomized study, but the discrepancy
between the dose reported in the abstract and that described
in the methods limits its inclusion in a reproducible dosing
pathway. [ Genistein, enzyme-containing preparations,
Chaihu Xuanfuhua decoction, selenium yeast combined with
vitamin D, and resveratrol have also been investigated. Their
findings justify inclusion in the evidence map, but limitations
involving dose verification, study design, population
applicability, or component attribution prevent their
positioning as established treatment choices. [4546.48-50 Taple
4 presents the Hashimoto-specific evidence and study
regimens; Figure 1 distinguishes nutritional correction,
symptom-directed adjuncts, and exploratory functional or
antibody targets.

Graves Disease

Nutraceutical selection should distinguish control of
hyperthyroidism from treatment of thyroid-associated
orbitopathy. For Graves hyperthyroidism, routine selenium
supplementation is not supported as a remission-inducing
strategy by the negative GRASS findings. [l Vitamin D
should similarly be selected for an appropriate nutritional or
skeletal indication rather than an expectation of improved
Graves remission. 21 Mild, active orbitopathy of recent onset
constitutes a separate clinical setting in which a six-month
course of selenium may be considered, particularly in regions
of selenium insufficiency. The formulation and dose must
correspond to the intended regimen, and this ocular indication
should not be extrapolated to moderate-to-severe or sight-
threatening disease. [

Several additional interventions can be identified as
exploratory adjuncts to conventional Graves treatment. L-
carnitine combined with selenium produced favorable
antibody and treatment-related findings in a small
randomized study, but the design does not establish
superiority over either component alone. 4 Berberine and
Bifidobacterium longum, each investigated alongside
methimazole, produced selected biochemical, antibody, or
microbiome findings. These small studies support further
trials rather than routine use or substitution for antithyroid
medication. 13 3% Pingkang granules have been evaluated in
a multicenter trial, with selected symptom and antibody
findings, although improvement within treatment groups
does not establish comparative superiority. B¢ Prunella
vulgaris preparations have favorable pooled adjunctive
findings, but methodological limitations and variation in
formulations and doses restrict their clinical interpretation.
81 These Graves-related interventions, including the
distinction between ocular and thyroid outcomes, are detailed
in Table 3 and organized into proposed clinical and research
pathways in Figure 2.

Other Causes of Hyperthyroidism or Thyrotoxicosis
Treatment should remain etiologically directed. In iatrogenic
thyrotoxicosis, correction of excessive thyroid hormone
exposure is the primary intervention. L-carnitine at 2—4 g/day
improved selected peripheral manifestations in a small
randomized trial and represents a possible specialist-
supervised symptomatic adjunct. These findings do not
demonstrate suppression of thyroid hormone synthesis or
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autoimmune remission. ' A lower-dose combination of L-
carnitine and selenium has also shown a short-term
symptomatic signal in subclinical hyperthyroidism, without
corresponding hormonal improvement or a definitive
etiological classification. [ Lycopus europaeus has
preliminary clinical findings, but uncertainty regarding the
administered regimen and the studied population prevents its
incorporation into a reproducible treatment pathway. [
Evidence remains insufficient to propose a standardized
nutraceutical combination for toxic nodular disease or
destructive thyroiditis. Pharmacological iodine, including
Lugol solution and potassium iodide, belongs to specific
medical treatment pathways and should be distinguished
from nutritional iodine supplementation. & 38 39 Table 2
summarizes the evidence for non-Graves-specific
hyperthyroidism and thyrotoxicosis, while Figure 2 places
these options within an etiologically directed framework.

Combination Selection and Reassessment

The proposed figures provide a range of options for
individualized assessment and future investigation; they do
not imply that all listed substances should be prescribed
together. Myo-inositol plus selenium and L-carnitine plus
selenium are examples of combinations that have been
studied in particular thyroid settings. % 31 By contrast,
adding ginger, Nigella sativa, curcuminoids, probiotics, or
other ingredients to these combinations would generate a new
regimen whose efficacy, interactions, and cumulative
exposure have not been established in the cited trials. Where
an adjunct is considered, selection should follow a defined
target outcome, a verifiable formulation and dose, and a
planned reassessment point. Overlapping selenium and
iodine exposure should be avoided, and Brazil nuts should
not be treated as a precisely dosed selenium preparation.
Symptoms, thyroid function, tolerability, and treatment
requirements should guide reassessment; antibody reduction
alone should not justify withdrawal of conventional therapy.
Lack of meaningful benefit, adverse effects, or deterioration
in thyroid function should prompt discontinuation and
clinical review.

Conclusions

Nutraceutical research in thyroid disease demonstrates
several biological and clinical signals, but the strongest
interpretation is intervention-specific and outcome-specific.
Selenium can alter selected immune measurements without
consistently improving thyroid-related quality of life,
replacement requirements, or Graves’ remission. Myo-
inositol plus selenium, Aloe vera, Nigella sativa, and several
botanical or microbiota-directed preparations remain
candidates for further controlled investigation. Brazil nuts
have positive clinical evidence in selenium-deficient dialysis
patients, which is indirect for primary hypothyroidism and
Hashimoto’s thyroiditis. L-carnitine chiefly addresses
peripheral manifestations of hormone excess, and
pharmacological iodine has a distinct role in selected Graves’
settings. Scientific appraisal should distinguish nutrient
repletion, symptom management, altered drug exposure, and
disease modification, requiring durable patient-relevant
outcomes before claims of treatment substitution.
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