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ABSTRACT

Background: lodine is essential for thyroid hormone synthesis and has
historically played a central role in global efforts to prevent iodine
deficiency disorders. Despite widespread iodization programs and
general sufficiency in many developed nations, iodine remains one of the
most debated nutrients in thyroid medicine. Conflicting messaging
regarding supplementation, autoimmunity, seaweed consumption, urinary
iodine testing, nodular disease, and iodinated contrast exposure has
contributed to persistent clinical confusion.

Obijective: To clarify common myths and misconceptions surrounding iodine
and thyroid health by integrating physiologic mechanisms, epidemiologic
data, and evidence-based clinical guidance relevant to contemporary
iodine-sufficient populations.

Methods: A narrative review of the literature was conducted, focusing on
thyroid physiology, iodine autoregulation, epidemiologic transitions from
deficiency to sufficiency, and clinical studies evaluating iodine excess,
autoimmune thyroid disease, nodular pathology, and iodinated contrast
exposure. Emphasis was placed on distinguishing population-level
recommendations from individualized patient management.

Results: Thyroid function demonstrates a nonlinear, U-shaped relationship
with iodine intake, in which both deficiency and excess may precipitate
dysfunction. In iodine-sufficient regions, autoimmune thyroid disease—not
iodine deficiency—is the predominant cause of hypothyroidism. Evidence
does not support routine supraphysiologic iodine supplementation in
iodine-replete individuals. Excess iodine exposure may increase risk of
thyroid dysfunction, particularly in those with autoimmune or nodular
thyroid disease. Spot urinary iodine testing is most reliable for population
assessment and should be interpreted cautiously at the individual level.
lodinated contrast typically causes transient physiologic changes rather
than permanent thyroid injury in most patients.

Conclusions: Optimal iodine management requires a balanced, context-
specific approach. Maintaining intake within established physiologic
ranges—while avoiding indiscriminate supplementation—supports thyroid
stability in most individuals. Precision thyroid care should integrate dietary
assessment, underlying thyroid pathology, and risk stratification rather
than rely on generalized assumptions regarding deficiency or excess.
Keywords: lodine; Thyroid dysfunction; Autoimmune thyroid disease;
Hashimoto’s thyroiditis; Wolff—Chaikoff effect; lodine excess; lodine
deficiency; Thyroid nodules; Urinary iodine; Precision endocrinology
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1. Introduction

lodine is an essential micronutrient required for thyroid
hormone synthesis and normal metabolic regulation. Over
the past century, public health initiatives—most notably
universal salt iodization—have dramatically reduced the
global burden of iodine deficiency disorders.! Yet
despite this success, iodine remains one of the most
debated nutrients in thyroid medicine. In clinical practice,
patients are often exposed to conflicting messages: some
are encouraged to take high-dose iodine supplements to
“support” thyroid function, while others are advised to
avoid iodine altogether, particularly in the setting of
autoimmune thyroid disease.

At the core of this tension is a fundamental
misunderstanding of iodine physiology. Thyroid hormone
production depends on adequate iodine availability, but
more is not necessarily better. Both deficiency and excess
can disrupt normal thyroid function.2 The relationship
between iodine intake and thyroid health is best
understood as a nonlinear, U-shaped curve: insufficient
intake may contribute to goiter and hypothyroidism,
whereas excessive exposure can precipitate dysfunction,
including iodine-induced hypo- or hyperthyroidism and
autoimmune  thyroiditis—especially in  genetically
susceptible individuals.3-5 Acute exposure to high iodine
loads can transiently suppress hormone synthesis through
the Wolff—Chaikoff effect, followed by an “escape”
phenomenon that restores normal function in most
individuals.® When this adaptive response fails, however,
or when excess exposure is sustained, clinically significant
dysfunction may emerge.

The increasing prevalence of autoimmune thyroid disease
in iodine-sufficient and iodine-replete regions has
renewed attention to the complex relationship between
iodine exposure, immune regulation, and thyroid
antigenicity.3” Epidemiologic studies of populations
transitioning from iodine deficiency to sufficiency suggest
that rising iodine intake may influence both the incidence
and clinical expression of thyroid disorders, including
autoimmune thyroiditis.3 These observations underscore
an important distinction: what is beneficial at the
population level does not always translate directly to
individual patient care.

In day-to-day practice, clinical decision-making is further
complicated by the challenges of assessing iodine status,
variability in dietary and supplemental intake, and
differences related to life stage, pregnancy, and
underlying thyroid pathology.8? As a result, clinicians are
often left navigating practical questions—when to
supplement, how to interpret testing, and how to balance
potential risks and benefits across diverse patient
populations.

This review aims to clarify common misconceptions
surrounding iodine and thyroid health by integrating
physiologic mechanisms, epidemiologic data, and clinical
evidence. Particular emphasis is placed on bridging the
gap between population-level recommendations and
individualized care, with the goal of supporting more
precise, clinically relevant thyroid management.

2. Thyroid Physiology Refresher

lodide Transport and Sodium-lodide Symporter
Activity

Thyroid hormone synthesis begins with active transport of
jodide across the basolateral membrane of thyroid
follicular cells via the sodium—iodide symporter (NIS), a
transmembrane glycoprotein regulated primarily by
thyroid-stimulating hormone (TSH).'° In physiologic states,
this system is remarkably efficient—concentrating iodide
intracellularly to levels far exceeding those in circulation
and allowing stable hormone production despite
moderate variation in dietary intake. Once transported
into the thyrocyte, iodide is translocated across the apical
membrane into the follicular lumen, where it undergoes
oxidation and incorporation into thyroglobulin.
Sodium-iodide symporter expression is dynamic and
responsive to iodine availability. In iodine deficiency, NIS
expression increases under TSH stimulation to enhance
iodide trapping. Conversely, excess iodine exposure can
downregulate NIS transcription, contributing to adaptive
autoregulatory responses.? This bidirectional regulation
underscores the thyroid gland’s capacity to buffer
fluctuations in iodine intake within a physiologic range.

Organification and Thyroid Hormone Synthesis

Within the follicular lumen, iodide is oxidized by thyroid
peroxidase (TPO) in the presence of hydrogen peroxide
and incorporated into tyrosyl residues of thyroglobulin,
forming monoiodotyrosine (MIT) and diiodotyrosine (DIT).
Coupling reactions then generate triiodothyronine (T3)
and thyroxine (T4), which remain stored in colloid until
proteolytic release.!

This process is fightly regulated. Adequate iodine
availability is essential for hormone synthesis; however,
excessive iodine may alter thyroglobulin iodination
patterns and potentially increase the immunogenicity of
thyroid antigens.” These molecular changes are thought
to contribute to the association between high iodine
intake and autoimmune thyroid disease in susceptible
individuals.

The Wolff=Chaikoff Effect

Acute exposure to high iodine loads triggers a transient
suppression of thyroid hormone synthesis known as the
Wolff-Chaikoff effect.’ This autoregulatory
phenomenon occurs when elevated intrathyroidal iodine
concentrations  inhibit  organification,  temporarily
reducing hormone production. The mechanism is believed
to involve inhibition of hydrogen peroxide generation
and TPO-mediated iodination.

In most individuals, this response is protective and self-
limited. It prevents excessive thyroid hormone synthesis in
the setting of sudden iodine excess, such as iodinated
contrast exposure or high-dose supplementation.

Escape Phenomenon

Normal thyroid function is restored within several days
through an “escape” from the Wolff—Chaikoff effect. This
escape is mediated primarily by downregulation of NIS
expression, which reduces intrathyroidal iodine
concentration to levels below the inhibitory threshold,
allowing organification to resume.¢
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Failure of this escape mechanism may result in iodine-
induced hypothyroidism, particularly in individuals with
underlying thyroid autoimmunity, prior thyroid injury, or
impaired adaptive capacity. Conversely, in iodine-
deficient individuals with autonomous nodular tissue,
iodine repletion may precipitate hyperthyroidism (Jod-
Basedow phenomenon).2

The U-Shaped Dose—Response Relationship
The relationship between iodine intake and thyroid
function is nonlinear and is best understood as a U-

shaped curve (Figure 1). Both insufficient and excessive
iodine exposure are associated with an increased risk of
thyroid dysfunction.2” At one end of the spectrum,
deficiency limits substrate availability for hormone
synthesis, leading to goiter and hypothyroidism. At the
other extreme, chronic iodine excess may increase the risk
of autoimmune thyroiditis, subclinical hypothyroidism, or
iodine-induced hyperthyroidism—particularly in
individuals with underlying susceptibility.4”

Table 1: Common Myths About lodine and Thyroid Health: Evidence-Based Clarifications

Myth

Evidence-Based Clarification

Clinical Implication

1. Most thyroid
dysfunction is caused
by iodine deficiency.

In iodine-sufficient regions, autoimmune thyroid
disease is the predominant cause of
hypothyroidism. True iodine deficiency remains a
global issue but is uncommon in many developed
nations.

Evaluate geographic and dietary
context before recommending
supplementation. Do not assume
deficiency as default cause.

2. More iodine
improves thyroid
function.

Thyroid physiology follows a U-shaped dose—
response curve. Once adequate intake is
achieved, additional iodine does not enhance
hormone production and may increase
dysfunction risk.

Avoid supraphysiologic iodine
supplementation in iodine-replete
individuals.

3. Patients with
Hashimoto’s must
avoid iodine entirely.

Physiologic iodine intake remains necessary for
hormone synthesis. Excess—not normal intake—is
associated with increased autoimmune risk in
susceptible individuals.

Maintain intake within RDA range;
avoid high-dose supplementation.

4. Seaweed and
“natural” iodine
sources are inherently
safe.

lodine content in seaweed varies widely and may
exceed tolerable upper intake levels. Excess
intake can trigger thyroid dysfunction in
susceptible individuals.

Review kelp/seaweed supplements
and counsel on variability and dosing
risk.

5. Urinary iodine
testing reliably reflects
individual thyroid
sufficiency.

Spot urinary iodine is best used for population
monitoring. Individual values are highly variable
and reflect recent intake rather than long-term
thyroid iodine status.

Avoid overinterpreting single UIC
measurements; prioritize dietary
history and clinical context.

6. lodine treats thyroid
nodules.

In iodine-sufficient settings, most nodules are not
caused by deficiency. Supplementation does not
reliably reduce nodular disease and may
precipitate dysfunction in autonomous tissue.

Do not use iodine as primary nodule
therapy; assess for autonomy before
iodine exposure.

7. lodinated contrast
permanently damages
the thyroid in
everyone.

Most individuals experience transient
autoregulatory changes. Clinically significant
dysfunction occurs primarily in high-risk
populations.

Monitor high-risk patients after
exposure; routine avoidance is
unnecessary.

Summary of common misconceptions regarding iodine and thyroid health with corresponding evidence-based
clarifications and clinical implications. The nonlinear (U-shaped) relationship between iodine intake and thyroid function
underlies many of these misconceptions.

Figure 1: U-shaped relationship between iodine intake and thyroid dysfunction risk
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Conceptual illustration of the nonlinear (U-shaped) relationship between iodine intake and risk of thyroid dysfunction.
Both insufficient and excessive iodine exposure are associated with increased risk of thyroid abnormalities.

This framework helps explain a common point of
confusion in  clinical  practice.  While iodine
supplementation is clearly beneficial in deficient
populations, the same approach does not translate to
iodine-sufficient individuals. Once physiologic
requirements are met, additional iodine does not enhance
thyroid function and, in some cases, may disrupt normal
autoregulatory and immune processes.

Importantly, the U-shaped model reinforces a central
principle: iodine status cannot be interpreted in isolation.
Clinical context—including baseline thyroid function,
presence of autoimmunity, nodular disease, and overall
iodine exposure—must guide decision-making. What is
corrective in one patient may be excessive in another.

3. Breaking Down the Myths

Common misconceptions regarding iodine and thyroid
health, along with their evidence-

based clarifications and clinical implications, are
summarized in Table 1.

Myth #1: Most Thyroid Dysfunction Is Caused by
lodine Deficiency

lodine deficiency is historically recognized as a leading
cause of goiter and hypothyroidism worldwide, and it
remains an important public health issue in certain
regions.! However, in everyday clinical practice within
iodine-sufficient countries—including the United States
and much of Europe—this is no longer the dominant driver
of thyroid dysfunction.!2

In contemporary clinical practice within iodine-replete
regions, the most common cause of hypothyroidism is
autoimmune thyroid disease, particularly Hashimoto’s
thyroiditis.’3 National survey data from the United States
indicate that the majority of individuals maintain urinary
iodine concentrations within adequate ranges, although

mild deficiency may occur in specific subgroups such as
pregnant women and women of reproductive age.'4
Importantly, population-level sufficiency does not equate
to universal adequacy, but neither does it support the
assumption that most thyroid dysfunction stems from
iodine deficiency.

The persistence of this myth may reflect historical
teaching, global epidemiologic data that do not apply
uniformly to developed nations and increasing consumer
exposure to messaging that frames iodine as a universal
thyroid “support” nutrient. Yet evidence suggests that
indiscriminate iodine supplementation in iodine-sufficient
populations does not improve thyroid function and may,
in some cases, exacerbate underlying pathology.#
Furthermore, autoimmune thyroid disease demonstrates
complex interactions with iodine exposure. While
adequate iodine intake is necessary for hormone
synthesis, excessive intake may increase thyroglobulin
iodination, alter antigen presentation, and promote
autoimmune responses in  genetically  susceptible
individuals.!” Population studies have documented
increased rates of autoimmune thyroiditis following shifts
from iodine deficiency to sufficiency, underscoring that
higher intake does not necessarily equate to improved
thyroid health.3

Clinically, this distinction is critical. In iodine-deficient
individuals, targeted repletion restores hormone synthesis
and reduces goiter risk. In contrast, in patients with
autoimmune hypothyroidism in iodine-sufficient settings,
the underlying pathology reflects immune-mediated
glandular destruction rather than substrate deficiency.
Routine high-dose iodine supplementation in this context
lacks supportive evidence and may contribute to thyroid
instability.
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Recognizing the geographic, epidemiologic, and
pathophysiologic context of thyroid disease is essential to
avoiding both under-treatment of true deficiency and
over-supplementation in iodine-replete populations.

Myth #2: “More lodine Improves Thyroid Function”
The assumption that increasing iodine intake enhances
thyroid performance is intuitively appealing: because
iodine is required for thyroid hormone synthesis, greater
intake is often presumed to support greater hormone
production. However, thyroid physiology is not linear—
and this is where the misconception begins. Rather, iodine
exposure follows a tightly regulated, nonlinear response
curve in which both deficiency and excess may impair
function.?

In iodine-sufficient individuals, additional iodine does not
stimulate increased thyroid hormone synthesis under
normal physiologic conditions. Thyroid hormone
production is regulated primarily by hypothalamic—
pitvitary feedback, not by substrate abundance once
adequate intake is achieved.'5 Excess iodine does not
“boost” thyroid output; instead, acute high exposure may
transiently suppress organification via the Wolff—
Chaikoff effect.'2 While most individuals escape this
inhibitory response within several days, repeated or
sustained high intake may increase the risk of thyroid
dysfunction in susceptible populations.*

High-dose iodine supplementation—often in milligram
quantities far exceeding the Recommended Dietary
Allowance (RDA) of 150 [g/day for adults—has gained
popularity in certain integrative and consumer health
communities. Yet evidence supporting supraphysiologic
iodine dosing in iodine-replete populations is limited. In
contrast, excess iodine intake has been associated with
jodine-induced  hypothyroidism, subclinical thyroid
dysfunction, and autoimmune thyroiditis, particularly in
individuals with preexisting thyroid autoimmunity or
structural thyroid disease.!.34

Population-based studies provide further insight into this
phenomenon. Regions transitioning from iodine deficiency
to sufficiency have demonstrated shifts in the pattern of
thyroid disease, including increased rates of autoimmune
thyroiditis and subclinical hypothyroidism.! These findings
suggest that while correcting deficiency is essential,
exceeding physiologic requirements does not confer
additional benefit and may alter immune—thyroid
interactions.

Importantly, certain clinical scenarios illustrate iodine’s
bidirectional risk profile. In iodine-deficient individuals
with autonomous nodular tissue, repletion may precipitate
hyperthyroidism (Jod-Basedow phenomenon).2
Conversely, in patients with autoimmune thyroid disease,
chronic high iodine exposure may exacerbate thyroid
dysfunction by increasing antigenicity of highly iodinated
thyroglobulin.”

Taken together, available evidence does not support the
premise that more iodine enhances thyroid function in
iodine-sufficient individuals. Instead, optimal thyroid
health appears to depend on maintaining iodine intake

within a physiologic range—adequate to support
hormone synthesis, yet not excessive enough to disrupt
autoregulatory and immune mechanisms.

Myth #3: “Patients With Hashimoto’s Must Avoid
lodine Entirely”

Autoimmune thyroid disease, particularly Hashimoto’s
thyroiditis, is the leading cause of hypothyroidism in
iodine-sufficient regions.! Because excessive iodine intake
has been associated with increased thyroid autoimmunity
in susceptible populations, a common clinical belief has
emerged that patients with Hashimoto's should eliminate
iodine exposure altogether. However, this perspective
oversimplifies a complex physiologic and immunologic
relationship.

lodine is essential for thyroid hormone synthesis, even in
individuals with autoimmune thyroid disease. Complete
avoidance is neither physiologically appropriate nor
realistically achievable, given the widespread presence
of iodine in common dietary sources, as iodine is present
in common dietary sources including dairy, seafood,
iodized salt, and many multivitamins. The Recommended
Dietary Allowance (RDA) for iodine in nonpregnant adults
remains 150 Ug/day, with increased requirements during
pregnancy and lactation.® These requirements do not
disappear in the presence of autoimmunity.

The concern arises primarily with excess iodine exposure.
Experimental and epidemiologic data suggest that high
iodine intake may increase thyroglobulin iodination, alter
antigen presentation, and enhance oxidative stress within
the thyroid gland, potentially amplifying autoimmune
processes in genetically predisposed individuals.3-5
Population studies have observed increases in
autoimmune thyroiditis following iodine fortification in
previously deficient regions, particularly when intake
shifts rapidly from low to more-than-adequate levels.3

However, it is important to distinguish physiologic intake
from supraphysiologic supplementation. Evidence does
not support routine iodine restriction below recommended
levels in patients with Hashimoto’s thyroiditis. Rather,
available data suggest that maintaining intake within a
normal physiologic range—avoiding both deficiency and
excess—is associated with the most stable thyroid
function.2 Severe restriction may risk inadequate
substrate for hormone synthesis, while high-dose
supplementation (often in milligram quantities) may
increase the likelihood of thyroid dysfunction or antibody
elevation.

Clinical management therefore requires contextual
assessment. In iodine-sufficient regions, most patients with
Hashimoto’'s do not require additional iodine
supplementation unless deficiency is documented or
strongly suspected. Conversely, patients with restrictive
diets, limited dairy or seafood intake, or those who avoid
iodized salt entirely may be at risk for mild insufficiency
and should be evaluated accordingly. Pregnancy
represents a special scenario in which adequate—but not
excessive—iodine intake is essential for fetal
neurodevelopment, even in women with autoimmune
thyroid disease.8
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Thus, the appropriate clinical message is not universal
avoidance, but physiologic balance. For patients with
Hashimoto’s thyroiditis, maintaining iodine intake within
recommended ranges while avoiding high-dose
supplementation represents a prudent, evidence-aligned
approach.

Myth #4: “Seaweed and ‘Natural’ lodine Sources Are
Inherently Safe”

Seaweed and kelp-based products are frequently
promoted as “natural” sources of iodine and are often
perceived as safer alternatives to synthetic supplements.
While sea vegetables can provide dietary iodine, the
assumption that natural sources are inherently safe
overlooks the substantial variability in iodine content and
the potential for excessive exposure.

The iodine concentration of seaweed varies dramatically
depending on species, geographic origin, processing
methods, and preparation.! Brown seaweeds such as kelp
(Laminaria species) and kombu may contain iodine
concentrations ranging from several hundred micrograms
to several thousand micrograms per gram of dry
weight.'® In some cases, a single serving of certain kelp
products may exceed the tolerable upper intake level
(UL) for adults, which is set at 1,100 Pg/day in the United
States.’”

Unlike regulated pharmaceutical preparations, over-the-
counter kelp supplements may exhibit inconsistent iodine
labeling and batch variability.'®Case reports and
observational data  have  documented  thyroid
dysfunction—including  both  hypothyroidism  and
hyperthyroidism—associated  with  high  seaweed
consumption or kelp supplementation, particularly in
individuals with underlying thyroid susceptibility.!9-2!
Excess iodine intake from seaweed has been implicated
in iodine-induced hypothyroidism via sustained Wolff—
Chaikoff inhibition, as well as iodine-induced
hyperthyroidism in those with autonomous nodular tissue.?

Importantly, the issue is not that seaweed is intrinsically
harmful. In populations with traditionally high seaweed
consumption, such as Japan, thyroid physiology appears
adapted to chronically higher iodine intake, although
even in these settings, excessive intake may be associated
with increased rates of subclinical hypothyroidism.22 The
key distinction lies in habitual, culturally integrated
dietary exposure versus intermittent  high-dose
supplementation in iodine-sufficient individuals without
physiologic adaptation.

Moreover, the “natural” designation does not mitigate
iodine’s pharmacologic  effects. lodine  remains
biologically active regardless of source, and excessive
intake from whole foods can exert the same
auvtoregulatory and immunologic effects as synthetic
preparations.

Clinically, patients using seaweed products for perceived
thyroid “support” should be counseled regarding
variability in iodine content and the absence of evidence
supporting supraphysiologic intake in iodine-replete
populations. For most individuals in iodine-sufficient

regions, routine consumption of iodized salt or a standard
multivitamin provides adequate intake without the risk of
large, unpredictable iodine loads.

Thus, while sea vegetables can be part of a balanced
diet, they should not be assumed to be inherently safe or
universally beneficial for thyroid health. As with all iodine
sources, dose and context determine risk.

Myth #5: “Urinary lodine Testing Reliably Reflects
Individual Thyroid Sufficiency”

Urinary iodine concentration (UIC) is widely used to assess
iodine nutrition because more than 90% of ingested
iodine is excreted in vurine..2324 However, a key
misconception is that a single urinary iodine measurement
can reliably determine iodine sufficiency (or excess) for
an individual patient. In reality, UIC is primarily a
population-level biomarker, not a definitive individual
diagnostic test.1.23.24

Why UIC Works for Populations but Not Individuals
UIC reflects recent iodine intake, often over the prior 24—
48 hours, and is highly influenced by day-to-day
variation in diet, hydration status, and supplement use.!
A single spot urine sample can therefore vary
substantially within the same individual across different
days. For this reason, public health agencies recommend
interpreting iodine status using median UIC values across
a population, rather than relying on single measurements
for individual diagnosis.!:23.24

While 24-hour urinary iodine excretion better
approximates recent intake than a spot sample, it
remains logistically challenging and still reflects short-
term exposure rather than long-term thyroid iodine
economy.! Creatinine-adjusted spot UIC can reduce some
variability but introduces new sources of error related to
muscle mass, age, sex, and nutritional status.!

Clinical Implications: Misinterpretation Can Drive

Harmful Decisions

In practice, over-reliance on spot UIC testing can lead to

two common clinical missteps:

e False reassurance: A normal spot UIC does not
exclude intermittent deficiency (or excess),
particularly if intake fluctuates.23.24

e Overcorrection: A low spot UIC may prompt
unnecessary high-dose supplementation, even in
iodine-sufficient regions where autoimmune thyroid
disease—not deficiency—is the dominant driver of
hypothyroidism.1213

This matters because iodine exhibits a U-shaped
relationship with thyroid function: both deficiency and
excess can contribute to dysfunction.2 Excess iodine
exposure, especially from supplements or seaweed
products, may precipitate thyroid dysfunction and may
exacerbate autoimmune thyroid disease in susceptible
individuals.#

When (and How) Urinary lodine Concentration Testing
Can Be Useful

Urinary iodine concentration testing is most useful when
applied thoughtfully in the right context:

© 2026 European Society of Medicine 6



e Population assessment:  Monitoring  iodine
sufficiency within communities, regions, or study
cohorts (its intended use).23.24

e High-risk clinical scenarios: Pregnancy (where

requirements increase), restrictive diets, avoidance of

iodized salt, or unusual dietary patterns—
particularly when paired with careful
dietary/supplement history.1:8

Research or repeated-measure protocols: Individual

assessment becomes more reliable when multiple

samples are collected over time, allowing estimation
of usual intake.!

In routine thyroid practice, a structured clinical
approach—dietary review (iodized salt, dairy/seafood
intake), supplement audit (including kelp), and assessment
of thyroid autoimmunity and function—often provides
greater actionable clarity than a single UIC result.

Bottom line: Urinary iodine concentration is an excellent
tool for public health and research, but it is commonly
overinterpreted at the individual level. Precision thyroid
care requires integrating iodine exposure history with
thyroid physiology and underlying disease context rather
than relying on isolated urinary iodine values.

Myth #6: “lodine Treats Thyroid Nodules”

Thyroid nodules are exceedingly common, particularly in
women and with advancing age, and most are benign.25
Because iodine deficiency is historically associated with
goiter and nodular thyroid enlargement in affected
populations, a persistent misconception is that iodine
supplementation can “shrink nodules” or reverse nodular
disease broadly. While iodine repletion can reduce
diffuse goiter in iodine-deficient settings, most thyroid
nodules in iodine-sufficient regions are not caused by
iodine deficiency, and routine iodine supplementation is
not an evidence-based nodule treatment.2

When lodine Repletion Helps—and When It Doesn’t

In areas of true iodine deficiency, chronic TSH stimulation
contributes to thyroid hypertrophy, multinodular goiter,
and functional autonomy; correcting deficiency can
reduce goiter prevalence over time.! However, in iodine-
sufficient countries, nodular thyroid disease is influenced
by multiple factors—including age, genetics, local growth
factors, and the natural history of follicular
hyperplasia—rather than simple substrate lack.?

Importantly, increasing iodine intake in patients with
nodular thyroid disease can sometimes carry risk. In
individuals with autonomous nodules or multinodular
goiter (particularly those with low/low-normal TSH),
iodine  exposure—through supplements, seaweed
products, or iodinated contrast—may precipitate iodine-
induced hyperthyroidism (Jod-Basedow phenomenon).4
Thus, recommending iodine for “nodule shrinkage” is not
only unsupported in most iodine-replete populations, but
may also be counterproductive in selected patients.

What the Evidence Supports for Nodules

For benign nodules, evidence-based management
includes ultrasound risk stratification, biopsy when
indicated, surveillance, and—when symptomatic or

growing—interventional therapies such as surgery or
minimally invasive approaches (e.g., thermal ablation in
appropriate candidates).25 While thyroid hormone
suppression therapy has been studied historically, routine
suppressive dosing is generally not recommended due to
limited efficacy and potential adverse effects,
particularly in older adults.?

In contrast, iodine supplementation is not a standard
therapy for benign nodules in iodine-sufficient settings.
Any discussion of iodine in nodule management should
focus on: (1) ensuring physiologic intake (avoid
deficiency), (2) avoiding excess exposure, and (3)
identifying patients at risk for iodine-induced
hyperthyroidism or hypothyroidism based on underlying
thyroid pathology.!45

Clinical Takeaway

The appropriate clinical message is that iodine is essential
for thyroid hormone synthesis, but it is not a primary
therapeutic tool for thyroid nodules in iodine-sufficient
populations. For patients with nodules, the more relevant
iodine-related intervention is often risk reduction—
avoiding unpredictable high-dose iodine sources
(kelp/seaweed supplements) and recognizing scenarios
where iodine loads may destabilize thyroid function.!45

Myth #7: “lodinated Contrast Permanently Damages
the Thyroid in Everyone”

lodinated contrast media used in radiographic imaging
can contain iodine loads several thousand times greater
than the recommended daily intake.2¢ This has led to a
common concern that exposure to contrast agents
inevitably causes lasting thyroid dysfunction. While
iodinated contrast can transiently affect thyroid
physiology, it does not lead to permanent thyroid
damage in the vast majority of individuals.

Acute lodine Load and the Wolff—Chaikoff Effect

Following iodinated contrast administration, serum iodine
levels rise substantially, and the thyroid gland is exposed
to a large iodine load. In response, most individuals
experience a transient inhibition of thyroid hormone
synthesis via the acute Wolff—Chaikoff effect.1This
autoregulatory mechanism protects against excessive
hormone production in the setting of sudden iodine
excess.

In individuals with normal thyroid function, escape from
the Wolff—Chaikoff effect typically occurs within several
days through downregulation of the sodium—iodide
symporter (NIS), allowing thyroid hormone synthesis to
normalize.5 Consequently, clinically significant thyroid
dysfunction is uncommon in patients without underlying
thyroid disease.

Who Is at Risk?

While most patients tolerate iodinated contrast without

long-term consequences, certain populations are more

vulnerable to iodine-induced thyroid dysfunction:

e Individuals with autonomous nodular goiter or latent
Graves disease (risk of iodine-induced
hyperthyroidism, or Jod-Basedow phenomenon)?7:28
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Patients with underlying Hashimoto's thyroiditis (risk
of iodine-induced hypothyroidism if escape
mechanisms fail)4

e Elderly individuals with nodular thyroid disease

® Neonates, particularly premature infants

e Individuals residing in areas of chronic iodine
deficiency”

Even in these groups, dysfunction is often transient,
although some cases may require temporary or
permanent treatment depending on severity and
baseline thyroid reserve.

Hyperthyroidism vs Hypothyroidism After Contrast

lodine-induced hyperthyroidism tends to occur in patients
with autonomous thyroid tissue, where iodine availability
fuels unregulated hormone synthesis.23 Conversely,
iodine-induced hypothyroidism more commonly results
from failure to escape from the Wolff—Chaikoff effect,
particularly in autoimmune or previously injured glands.4

The reported incidence of clinically overt thyroid
dysfunction following iodinated contrast varies
depending on baseline population risk, but it remains
relatively low in iodine-sufficient regions.2223 Routine
prophylactic treatment is not recommended for the
general population.

Practical Clinical Approach

For most patients undergoing contrast-enhanced imaging:
e Routine thyroid testing before contrast is not
necessary in the absence of risk factors.8

In high-risk individuals (e.g., known nodular goiter,
suppressed TSH, Graves disease, or significant

autoimmune thyroid disease), clinicians may consider
baseline TSH assessment and post-exposure
monitoring.8:27.28

e Patients should be counseled that transient thyroid
changes are possible but permanent damage is
uncommon.

Importantly, iodinated contrast is not contraindicated in
the majority of patients with stable thyroid disease. The
clinical need for diagnostic imaging should not be
avoided solely out of concern for universal thyroid harm.
Bottom line: lodinated contrast represents a
substantial but usually temporary iodine load. In most
individuals, thyroid autoregulatory mechanisms
restore homeostasis. Risk is concentrated in specific
vulnerable populations, not the general public.

Recognizing iodine as a critical modulator of thyroid
physiology supports a more integrated and
individualized approach to care. Rather than applying
uniform recommendations, clinicians are better served by
considering context—baseline thyroid status, dietary
exposure, life stage, and susceptibility to both deficiency
and excess.

A practical, stepwise approach to iodine assessment and
management in patients with thyroid-related conditions is
outlined in Figure 2. Interpretation of iodine-related
laboratory testing requires careful consideration of
physiologic variability and test-specific limitations.
Practical guidance for commonly used tests is summarized
in Table 2.

Table 2: Practical Interpretation of lodine-Related Tests in Clinical Practice

Test What it reflects Best use-case

Key limitations /
pitfalls

Practical takeaway

Spot urinary Very recent

Population monitoring;

High day-to-day Don’t “treat the

iodine intake (often occasional clinical clue in high- | variability; number” from a single
concentration past 24—48 risk patients hydration effects; | spot UIC; pair with
(UIC) hours) not reliable for diet + supplement
individual history.
diagnosis
24-hour urinary Recent intake Research settings; complex Burdensome Better than spot UIC,

iodine excretion over 24 hours

is unclear

cases where iodine exposure

collection; still but still not a perfect
short-term; “thyroid iodine status”
accuracy depends | test.

on complete
collection

Creatinine-
adjusted UIC

Attempts to
correct for urine

Research/populations;
sometimes pregnancy

Creatinine varies
by muscle mass,

Use cautiously; not a
magic fix for

dilution age, sex, nutrition | individual variability.
can mislead
Serum TSH, FT4 Thyroid axis Primary clinical decision- Changes lag If thyroid function is

(XFT3) function (not
iodine intake

directly)

making

behind exposure;
confounded by

stable, adding iodine
rarely helps in iodine-
illness /meds replete settings.

Thyroid antibodies | Autoimmune

(TPOAD, TgAb) activity /risk stratification

Diagnose Hashimoto's; risk

Titers fluctuate; High-dose iodine may
not a direct proxy | worsen instability in
for iodine status susceptible
autoimmune patients
— avoid
indiscriminate dosing.

© 2026 European Society of Medicine 8



lodine and Thyroid Health

Thyroglobulin (Tg) | Longer-term Public health / research; Affected by Not routinely helpful
(population iodine nutrition pregnancy studies thyroid size, in individual thyroid
marker) at population nodules, clinic unless in a
level thyroiditis; assay | defined protocol.
interference
(TgAb)
Neonatal TSH Community Public health surveillance Many confounders | Great for population
screening iodine (prematurity, monitoring—not for
(population sufficiency signal illness, timing) adult individual iodine
indicator) decisions.

Clinical “rule of thumb”: When iodine questions come up, the highest-yield move is often a supplement audit (kelp, “thyroid
support” blends), diet history (iodized salt avoidance), and pregnancy status—then decide if further testing is warranted.

Figure 2: Practical approach to iodine assessment and management in thyroid care.

Step 1. Identify Clinical Context

* General Adult (lodine-Sufficient Region)

* Pregnancy or Preconception

* Autoimmune Thyroid Disease (eg. Hashimoto's)
« Nodular Thyroid Disease / Suppressed TSH

* Recent lodinated Contrast

* Restrictive Diet / Suspected Deficiency

Step 3. Determine Need for Testing

+ No Routine lodine Testing

lodine-Sufficient

+ TSH  FT4 as Indicated

Autoimmune

High-Risk Groups Adult Thyroid Disease
« Pregnancy / Preconception « Avoid Routine « Limit Intake /
Supplementation Avoid Excess

+ Restrictive Diets

——

Step 4. Supplementation Strategy

LIS

Pregnancy
/ Lactation

* 220-290 g/ Day

Step 2. Assess lodine Exposure History ‘

* Use of lodized Salt

« Dairy & Seafood Intake

* Seaweed / Kelp Consumption

+ 'Thyroid Support® Supplements

« Multivitamin lodine Content

Excess intake is more common than deficiency in iodine-sufficient regions.

Step 5. Post lodinated Contrast

* Most: No Intervention
« High-Risk: Check TSH in 4-8 Weeks

« Treat if Significant Dysfunction

Nodular Thyroid /
Deficiency

« Avoid lodine
Excess

« Nodular / Low TSH

* Consider Repeat UIC if Indicated.

Stepwise framework for evaluating iodine exposure, determining need for testing, and guiding supplementation in
patients with thyroid-related conditions.

Key Clinical Takeaways

lodine is essential for thyroid hormone synthesis, but
both deficiency and excess can disrupt thyroid
function.

The relationship between iodine intake and thyroid
health follows a nonlinear, U-shaped curve, with risk
at both low and high levels of exposure.

In iodine-sufficient regions, autoimmune thyroid
disease—not iodine deficiency—is the most common
cause of hypothyroidism.

Indiscriminate iodine supplementation in iodine-
replete individuals offers no clear benefit and may
exacerbate thyroid dysfunction, particularly in those
with underlying autoimmunity or nodular disease.
The Wolff=Chaikoff effect provides short-term
protection against iodine excess; however, failure to
escape this effect may lead to hypothyroidism in
susceptible individuals.

Common clinical misconceptions—regarding
seaweed consumption, urinary iodine testing, contrast
exposure, and thyroid nodules—often arise from

applying population-level data to individual
patients.

e Assessment of iodine status in clinical practice is
challenging; careful dietary and supplement history
remains essential for identifying both deficiency and
excess.

e A balanced, individualized approach—maintaining
iodine intake within physiologic ranges and targeting
supplementation to specific populations such as
pregnancy—represents the most effective strategy

for optimizing thyroid health.

Conclusion

lodine remains both essential and frequently
misunderstood in modern thyroid practice. While
historical iodine deficiency shaped global thyroid

epidemiology, the landscape in iodine-sufficient regions
has shifted. Today, autoimmune thyroid disease—not
substrate  deficiency—is the dominant driver of
hypothyroidism, and routine or indiscriminate iodine
supplementation offers little clinical benefit. In fact, more

© 2026 European Society of Medicine 9



is not necessarily better, and in some cases, it may be
counterproductive.

The relationship between iodine intake and thyroid
function is nonlinear and best conceptualized as a U-
shaped curve. Both insufficient and excessive exposure
can disrupt thyroid homeostasis, particularly in
susceptible individuals.  Protective  autoregulatory
mechanisms, including the Wolff—Chaikoff effect, help
buffer acute iodine excess, but this response is not
universal and may fail in the setting of autoimmunity or
nodular disease. In clinical practice, many of the most
persistent misconceptions—whether related to seaweed
intake, urinary iodine testing, contrast exposure, or
thyroid nodules—stem from applying population-level
assumptions to individual patients.

Effective thyroid management, therefore, requires
context rather than extremes. Attention to dietary and
supplemental iodine exposure, recognition of higher-risk
groups, and maintaining intake within physiologic ranges
are central to care. Supplementation should be reserved
for clearly defined situations, such as pregnancy or
documented deficiency, while avoiding unnecessary high-
dose use in iodine-replete individuals. Ultimately, iodine
is neither universally deficient nor inherently harmful—its
impact is shaped by dose, duration, baseline thyroid
status, and individual susceptibility. A balanced,
physiology-based, and patient-centered approach
offers the most reliable path forward in contemporary
thyroid care.

© 2026 European Society of Medicine 10
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