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ABSTRAKT

Subclinical thyroid dysfunction (STD) - encompassing subclinical hypothyroidism (SCH) and
subclinical hyperthyroidism (SHT) - represents one of the most prevalent and clinically nuanced
endocrine conditions encountered in general practice. Defined by abnormal serum thyroid-
stimulating hormone (TSH) levels in the presence of normal free thyroxine (FT4) and free
triiodothyronine (FT3), these conditions affect an estimated 5-10% of the general adult population,
with disproportionately higher prevalence among women and individuals over the age of 65.

The fundamental clinical dilemma lies in determining when pharmacological intervention

is warranted versus when a strategy of watchful waiting is more appropriate. Premature or
indiscriminate treatment carries its own risks - iatrogenic hyperthyroidism, bone loss, and
cardiovascular strain - while untreated dysfunction may progress to overt disease or silently
contribute to metabolic, cardiac, or cognitive morbidity.

This review synthesizes current evidence and reconciles the recommendations of major
international bodies - the American Thyroid Association (ATA), the European Thyroid Association
(ETA), and the Polish Society of Endocrinology (PTE) - to present a practical, patient-centered
decision framework. Special emphasis is placed on age-adapted TSH reference ranges, the distinct
risks posed by each form of STD, and the clinical circumstances that should guide individualized
management. The overarching conclusion is that rigid, threshold-based decision-making is
insufficient; instead, treatment decisions must integrate TSH magnitude, clinical symptoms,
comorbidities, patient age, reproductive status, and serological markers such as anti-thyroid
peroxidase (anti-TPO) antibodies.

This narrative review pursues five principal objectives:

(1) To critically evaluate the clinical significance of subclinical thyroid dysfunction - encompassing
both subclinical hypothyroidism (SCH) and subclinical hyperthyroidism (SHT) - as defined by
current biochemical and clinical criteria, with particular attention to the limitations of TSH-based
diagnosis.

(2) To synthesize and compare the recommendations of three major international guideline bodies
- the American Thyroid Association (ATA), the European Thyroid Association (ETA), and the
Polish Society of Endocrinology (PTE) - identifying points of consensus and areas of divergence
that have direct implications for clinical practice.

(3) To identify and characterize the patient subgroups most likely to derive clinically meaningful
benefit from pharmacological intervention, distinguishing these from populations in whom
watchful waiting constitutes the more appropriate evidence-based strategy.

(4) To present a patient-centered, individualized decision framework that integrates TSH
magnitude, symptom burden, comorbidity profile, anti-TPO antibody status, patient age, and
reproductive status into coherent and actionable clinical guidance.

(5) To address the specific management challenges posed by high-priority subpopulations -
including pregnant women, individuals planning conception, and the very elderly - in whom
standard algorithms require substantial modification to reflect underlying physiology and outcome
data.

Search Strategy and Information Sources

This review was conducted in accordance with the PRISMA-ScR framework for narrative review
methodology. A systematic search of three major biomedical databases was performed: MEDLINE
(via PubMed), EMBASE, and the Cochrane Central Register of Controlled Trials (CENTRAL).
The search covered publications from database inception through December 2024. Reference lists
of included systematic reviews and practice guidelines were hand-searched to identify additional
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relevant publications not captured by the database
search.

Inclusion and Exclusion Criteria

Publications were considered eligible if they met

the following criteria: (1) primary study, systematic
review, meta-analysis, or evidence-based guideline
addressing the diagnosis, natural history, or
management of subclinical thyroid dysfunction in
adults; (2) use of biochemical definitions consistent
with current standards (TSH outside the reference
range with normal FT4 and FT3); (3) reporting of
clinically relevant outcomes including cardiovascular
events, mortality, bone mineral density, quality of life,
symptom burden, or obstetric outcomes.

Exclusion criteria included: case reports and case series
with fewer than ten participants; studies conducted
exclusively in paediatric populations; publications
addressing overt thyroid dysfunction as the primary
condition; non-peer-reviewed opinion pieces
without reference to primary evidence; and duplicate
publications reporting the same dataset as a previously
identified article.
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Chapter 1 - Introduction

Definition of Subclinical Thyroid Dysfunction

Thyroid function is classically assessed through a triad
of hormonal measurements: TSH (thyroid-stimulating
hormone), FT4 (free thyroxine), and FT3 (free triiodo-
thyronine). In overt thyroid disease, all three markers
deviate from their reference ranges in a clinically pre-
dictable pattern. Subclinical thyroid dysfunction, ho-
wever, occupies an intermediate state: TSH is outside
the normal range, while FT4 and FT3 remain within
laboratory reference limits - typically 0.8-1.8 ng/dL for
FT4 and 2.3-4.1 pg/mL for FT3.

Subclinical Hypothyroidism (SCH) is characteri-
zed by an elevated TSH, most commonly defined as
exceeding 4.5 mIU/L, in the context of normal FT4
and FT3. The degree of TSH elevation further stratifies
SCH into mild (TSH 4.5-10 mIU/L) and severe (TSH
>10 mIU/L) forms, with important therapeutic impli-
cations.

Subclinical Hyperthyroidism (SHT) is defined by a
suppressed TSH, typically below 0.4 mIU/L, with nor-
mal FT4 and FT3. A distinction is drawn between mild
suppression (TSH 0.1-0.4 mIU/L) and severe suppres-
sion (TSH <0.1 mIU/L), the latter carrying substantial-
ly greater risk for adverse outcomes. SHT may be en-
dogenous - arising from multimodular goiter or early
Graves’ disease - or exogenous, caused by over-replace-
ment with levothyroxine.

It bears emphasis that the laboratory definition of
STD, while diagnostically precise, does not automati-
cally imply clinical significance. TSH values are subject
to biological variation, pulsatile secretion, circadian
rhythm, and assay-dependent differences, making a
single measurement insufficient for diagnosis. Inter-
national guidelines consistently recommend confirma-
tion of STD with a repeated TSH measurement after a
minimum of 2-3 months before initiating any thera-
peutic decision.

Epidemiology - Why It Matters

Subclinical thyroid dysfunction is not a clinical rarity.
Large cross-sectional studies, including the landmark
NHANES III survey and the Whickham Cohort Study
from the United Kingdom, have established that SCH
affects approximately 4-8% of the general population
in iodine-sufficient regions, with prevalence rising
sharply to 15-20% among women aged 60 and above.
SHT is somewhat less common, present in approxima-
tely 1-2% of the adult population, though estimates
vary based on iodine intake and assay sensitivity.

The sex disparity in thyroid pathology is well-docu-
mented: women are 5-10 times more likely than men
to develop autoimmune thyroid disease, including the
subclinical forms. This excess risk is driven by the inter-
play of hormonal, immunological, and genetic factors.
Estrogen modulates immune tolerance, and transitions
such as the postpartum period, perimenopause, and
menopause are recognized as windows of vulnerability
for thyroid dysfunction.

The aging population presents a distinct epidemio-
logical challenge. Thyroid axis physiology changes with
age: TSH levels naturally increase in older adults, partly
due to altered iodothyronine metabolism and pituitary
set-point recalibration. Consequently, what qualifies as
subclinical hypothyroidism in a 35-year-old may repre-
sent a physiological variant in an 80-year-old. This ob-
servation has critical implications for the application of
population-derived reference ranges to elderly patients.

From a public health standpoint, the sheer preva-
lence of STD mandates clarity in clinical guidance. A
physician seeing 30 patients per week will encounter
subclinical thyroid conditions several times monthly
- often in asymptomatic individuals found on routine
screening. The cost of universal treatment would be
enormous and potentially harmful; the cost of univer-
sal neglect could be equally problematic for high-risk
subgroups.

The Diagnostic Dilemma

The clinical tension surrounding subclinical thyroid
dysfunction can be summarized succinctly: treating
carries risk, not treating also carries risk. This bidirec-
tional uncertainty is what distinguishes STD from more
clear-cut clinical scenarios.

On the hypothyroid side, the physician’s reluctance
to treat stems from concerns about iatrogenic hyper-
thyroidism - a state that can accelerate atrial fibrillation,
reduce bone density, and paradoxically increase cardio-
vascular mortality in the very patients one aims to pro-
tect. In elderly patients with borderline TSH elevation,
the risks of over-treatment may outweigh any potential
benefit.

On the hyperthyroid side, the risk of aggressive in-
tervention with antithyroid drugs or radioiodine must
be balanced against the spontaneous resolution rate of
SHT, which can reach 30-40% within 12 months for
mild endogenous cases. Premature treatment foreclo-
ses the possibility of natural remission.

Simultaneously, undertreatment carries its own
burden. Subclinical hypothyroidism - particularly at
TSH >10 mIU/L - has been associated with elevated
LDL cholesterol, impaired myocardial function, and
increased cardiovascular event rates in meta-analyses.
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Subclinical hyperthyroidism carries a well-quantified
risk of atrial fibrillation, with relative risk estimates
ranging from 1.5 to 3.1 in prospective studies, and of
osteoporotic fractures, particularly in postmenopausal
women.

This review is structured to navigate that dilemma
systematically - by condition type, by TSH severity, by
patient age, and by comorbidity profile - ultimately ar-
guing for a model of individualized, evidence-based cli-
nical judgment over algorithmic uniformity.

Chapter 2 - Subclinical Hypothyroidism -
To Treat or to Observe?

The ,,Rule of 10”: TSH >10 mIU/L as an Absolute
Indication

A widely adopted clinical heuristic - informally termed
the ,,Rule of 10” - holds that a confirmed TSH exce-
eding 10 mIU/L constitutes an absolute indication for
levothyroxine (LT4) therapy, regardless of patient age,
symptom burden, or anti-TPO status. This threshold is
supported by the convergent recommendations of the
ATA, ETA, and PTE, and is grounded in a substantial
body of evidence linking severe subclinical hypothyro-
idism to adverse cardiovascular outcomes.

A 2010 meta-analysis by Rodondi and colleagues,
published in JAMA, pooled individual patient data
from 55,287 adults across 11 prospective cohorts. The
analysis demonstrated a statistically significant and gra-
ded association between increasing TSH and the risk of
coronary heart disease events and coronary mortality,
with the most pronounced risk in patients with TSH
>10 mIU/L. Relative risks for coronary heart disease
events in this group were comparable to those associa-
ted with traditional cardiovascular risk factors.

Mechanistically, the cardiovascular harm of severe
SCH is multifactorial. Thyroid hormone exerts direct
inotropic and chronotropic effects on the myocardium,
regulates vascular smooth muscle tone, and modulates
lipid metabolism. In the hypothyroid state, systemic
vascular resistance increases, cardiac output decreases,
and LDL cholesterol rises - a constellation that acce-
lerates atherogenesis and predisposes to heart failure.
Echocardiographic studies have documented diastolic
dysfunction and impaired left ventricular relaxation
even in patients with TSH values between 5 and 10
mlIU/L.

For TSH >10 mIU/L, the evidence base is suffi-
ciently robust that therapeutic intervention is recom-
mended across all major guidelines, with the target of

restoring TSH to the age-appropriate reference range.
Levothyroxine initiation is typically at low doses (25-50
mcg/day) with titration every 6-8 weeks until the the-
rapeutic target is achieved.

The Grey Zone: TSH Between 4.5 and 10 mIU/L

The most contested territory in the management of
SCH lies within the range of TSH 4.5-10 mIU/L - a
zone where the absolute cardiovascular risk is lower,
spontaneous normalization is common (occurring in
up to 40% of cases within 2 years), and the evidence for
treatment benefit is heterogeneous. Clinical decision-
-making in this range must be tailored to the individual
patient.

When to Treat

Several clinical profiles within the mild SCH range pro-

vide grounds for initiating LT4 therapy:

+ Young patients (<45 years): The longitudinal risk
of progression to overt hypothyroidism is highest
in this group, particularly those with detectable
anti-TPO antibodies. The benefits of treatment in
terms of symptom relief, fertility optimization, and
cardiovascular risk reduction outweigh the risks of
iatrogenic hyperthyroidism when therapy is care-
fully monitored.

« Patients planning pregnancy or currently pre-
gnant: The thyroid axis is uniquely critical during
gestation. Maternal hypothyroxinemia - even subc-
linical - has been linked to reduced fertility, incre-
ased miscarriage rates, gestational hypertension,
preterm delivery, and impaired neurodevelopmen-
tal outcomes in offspring. This population warrants
early treatment initiation (see Section 4.1).

« Symptomatic patients: Fatigue, cold intolerance,
constipation, weight gain, myalgia, and depressive
symptoms - when attributable to thyroid dysfunc-
tion after excluding other causes - justify a thera-
peutic trial of LT4. Response to treatment, assessed
at 3-6 months, serves both therapeutic and dia-
gnostic purposes.

+ Elevated anti-TPO antibodies: The presence of hi-
gh-titer anti-TPO antibodies indicates active auto-
immune thyroiditis (Hashimoto’s disease) and dra-
matically increases the annual risk of progression
to overt hypothyroidism (from approximately 2%
to 4-5% per year). Some guidelines recommend
treatment in anti-TPO-positive patients even with
TSH in the 4.5-7 mIU/L range.

« Patients with dyslipidemia or established cardio-
vascular risk: Given the lipid-modulating effects of
thyroid hormone, SCH in patients with concurrent
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hypercholesterolemia, coronary artery disease, or
heart failure may benefit from LT4 therapy as an
adjunct to lipid-lowering treatment.

When to Observe

Conversely, a strategy of watchful waiting - active,
structured monitoring without pharmacological in-
tervention - is appropriate in the following scenarios:

« Elderly patients (>65-70 years): As discussed in
Section 2.3, TSH reference ranges shift upward
with age. In older adults, mildly elevated TSH may
represent adaptive physiology rather than patholo-
gy. The TRUST trial (2017), a randomized place-
bo-controlled trial in patients over 65 with SCH,
found no significant improvement in fatigue, qu-
ality of life, or cognitive function with LT4 therapy
over placebo. This landmark study has substantial-
ly tempered enthusiasm for treating mild SCH in
the elderly.

« Asymptomatic patients: In the absence of symp-
toms attributable to hypothyroidism, the risk-be-
nefit calculus favors observation, particularly given
the high rate of spontaneous normalization. An-
nual TSH retesting is sufficient to identify patients
who progress.

o Fluctuating TSH values: TSH has substantial in-
tra-individual variability. A TSH value marginally
above the upper limit of normal that normalizes
on repeat testing 3 months later does not represent
true SCH and should not trigger treatment. Only
confirmed, persistent elevation warrants clinical
response.

« Recent acute illness or medication changes: TSH
can be transiently disrupted by intercurrent illness,
caloric restriction, glucocorticoid use, or iodine-
-containing contrast media. Repeating the measu-
rement after recovery is essential before concluding
that SCH is present.

Age-Specific TSH Reference Ranges

One of the most important yet underappreciated
aspects of subclinical hypothyroidism management
is the recognition that the ,,normal” TSH range is not
fixed - it shifts systematically across the lifespan. The
population-derived reference interval of 0.4-4.5 mIU/L
was established primarily from studies of middle-aged
adults and may not be appropriate for applying to other
age groups.

In children and adolescents, TSH values are natural-
ly higher during infancy and early childhood, gradually
declining to adult levels by late adolescence. In neona-

tes, TSH may normally exceed 20 mIU/L in the first 48
hours of life before falling rapidly.

In adults under 45, the standard reference range
applies with confidence. The upper limit of normal in
this age group is approximately 4.0-4.5 mIU/L in most
high-quality population studies excluding those with
thyroid autoimmunity.

In adults aged 45-55, the TSH distribution shifts
incrementally upward. The 97.5th percentile of TSH
in healthy adults aged 60-70 is approximately 5.8-6.2
mIU/L in iodine-sufficient populations. This shift re-
flects a combination of decreased metabolic clearance
of TSH, altered feedback sensitivity, and subclinical au-
toimmune thyroid burden accumulated over decades.

In adults over 70, the physiological TSH upper limit
may approach 6-7 mIU/L. In the oldest-old (85+), se-
veral studies have documented a paradoxical relation-
ship between TSH and mortality: higher TSH values
are associated with better survival outcomes - a finding
consistent with data from supercentenarian cohorts
showing that exceptional longevity is associated with
mildly elevated TSH (see Section 4.2).

The practical implication is straightforward: a TSH
of 5.8 mIU/L in a 78-year-old asymptomatic woman
should not automatically trigger levothyroxine initia-
tion. Rather, the clinician must apply age-adjusted in-
terpretation and resist the temptation to treat a number
rather than a patient.

Chapter 3 - Subclinical Hyperthyroidism -
Managing the Risks

Thresholds of Suppression - Mild vs. Severe

Subclinical hyperthyroidism is defined by a suppressed
TSH with normal FT4 and FT3. Its clinical significance
depends critically on the degree of TSH suppression,
which serves as a surrogate marker of the intensity of
thyroid hormone excess at the tissue level - even when
circulating hormone concentrations remain nominally
within the reference range.

Mild suppression, defined as TSH 0.1-0.4 mIU/L,
carries a substantially lower risk profile than severe
suppression. The pituitary TSH signal remains partially
intact, thyroid hormone production is only modestly
above homeostatic requirements, and the rate of pro-
gression to overt hyperthyroidism is low. Spontaneous
resolution occurs in approximately 30-40% of cases
within 12-18 months, particularly in young patients
with no structural thyroid disease.
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Severe suppression, defined as TSH <0.1 mIU/L, is
associated with a markedly different risk trajectory. At
this degree of suppression, clinically significant thyroid
hormone excess is more likely, the probability of pro-
gression to overt hyperthyroidism is higher, and the
risks of cardiac and skeletal complications are substan-
tially elevated. This distinction drives the fundamental-
ly different management approaches recommended for
the two subgroups.

Etiological classification is also relevant. Endogeno-
us SHT (arising from multinodular goiter, toxic ade-
noma, or early Graves disease) is distinguished from
exogenous SHT (over-treatment with levothyroxine in
patients with hypothyroidism or thyroid cancer). Exo-
genous SHT requires dose adjustment of LT4 rather
than antithyroid medication, though the systemic risks
are similar.

Primary Concerns - Atrial Fibrillation
and Osteoporosis

The two principal adverse outcomes of subclinical hy-
perthyroidism are atrial fibrillation (AF) and osteopo-
rosis - both of which can cause irreversible harm before
overt symptoms develop. Understanding these risks is
essential for individualizing treatment decisions.

Atrial Fibrillation

The association between SHT and AF is well-esta-
blished. Thyroid hormone exerts potent chronotropic
and pro-arrhythmic effects on the myocardium, inclu-
ding shortening of the atrial effective refractory period,
enhancement of adrenergic sensitivity, and up-regu-
lation of beta-adrenergic receptors. Even marginally
elevated FT3 and FT4 within the normal reference ran-
ge may produce cumulative electrophysiological chan-
ges.

The Cardiovascular Health Study, a prospective
observational study of 3,233 adults aged 65 and over,
found that patients with TSH <0.1 mIU/L had a three-
-fold higher risk of incident AF compared to euthyroid
controls over a 10-year follow-up period. The risk was
attenuated but still statistically significant for mild SHT.
The absolute risk increase was greatest in patients over
60 - reinforcing age as a paramount risk modifier.

Once AF is established, its management becomes
substantially more complex, requiring anticoagulation,
rate or rthythm control, and long-term follow-up. Pre-
vention through timely management of SHT is there-
fore not merely a symptomatic strategy but a clinically
meaningful intervention to reduce overall morbidity.

Osteoporosis

Thyroid hormone stimulates osteoclast activity, acce-
lerating bone resorption and reducing bone mineral
density (BMD). In premenopausal women and men,
skeletal homeostasis can compensate for mild thyroid
hormone excess through increased osteoblast activity.
However, in postmenopausal women - who lack estro-
genss protective effect on bone - SHT can tip the balance
decisively toward net bone loss.

Multiple meta-analyses have demonstrated that
postmenopausal women with SHT (TSH <0.1 mIU/L)
have significantly lower BMD at both the femoral neck
and lumbar spine, and a relative risk of hip fracture ap-
proximately 1.4-2.0 times higher than euthyroid con-
trols. The magnitude of BMD loss correlates with the
duration and severity of TSH suppression.

In clinical practice, this means that bone densito-
metry (DEXA scan) should be considered in postme-
nopausal women with confirmed SHT, and that the
finding of established osteopenia or osteoporosis sub-
stantially strengthens the case for therapeutic interven-
tion.

Decision Matrix - Treatment vs. Monitoring

The decision to initiate antithyroid therapy versus mo-
nitoring should integrate SHT severity, patient age, and
the presence of risk factors for AF or osteoporosis. The
following matrix reflects the synthesis of current guide-
lines:

Severe SHT (TSH <0.1 mIU/L). Treatment is ge-
nerally recommended for all patients aged over 65, for
younger patients with cardiac disease, arrhythmia, or
osteoporosis, or for any patient with symptoms sug-
gestive of hyperthyroidism. The therapeutic modali-
ty depends on etiology: antithyroid drugs for Graves’
disease, radioiodine ablation for autonomous nodular
disease, and dose reduction for exogenous SHT.

Mild SHT (TSH 0.1-0.4 mIU/L). For patients over
65 with TSH below 0.4 mIU/L, the ATA and ETA re-
commend treatment if one or more risk factors are pre-
sent (age >65, osteoporosis, cardiac disease, or symp-
toms). Younger, asymptomatic patients without risk
factors may be monitored with TSH, FT4, and FT3 eve-
ry 3-6 months, with treatment initiated if TSH declines
below 0.1 mIU/L or symptoms develop.

Monitoring protocol. For patients in the observa-
tion arm, standardized follow-up is mandatory. TSH
should be retested at 3-month intervals during the first
year, and 6-monthly thereafter if stable. Any deteriora-
tion - worsening TSH suppression, new symptoms, de-
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velopment of cardiac arrhythmia, or significant BMD
change - should prompt reassessment of the treatment
decision.

Chapter 4 - Special Populations

Pregnancy and Fertility - The Most
Rigorous Standards

No clinical context demands more rigorous thyroid
hormone management than pregnancy and the pe-
riconceptional period. The developing fetus depends
entirely on maternal thyroid hormones during the first
trimester, before its own thyroid gland becomes func-
tional (approximately at 10-12 weeks of gestation).
Even mild maternal hypothyroxinemia during this
critical window can impair fetal neural migration, my-
elination, and cognitive development - effects that may
not be clinically apparent until later childhood.

The thyroid axis undergoes substantial physiologi-
cal adaptation during normal pregnancy: hCG (human
chorionic gonadotropin), which surges in the first tri-
mester, has TSH-like agonist activity and physiological-
ly suppresses TSH. Simultaneously, thyroxine-binding
globulin (TBG) levels increase due to estrogen-stimu-
lated hepatic synthesis, raising total thyroid hormone
levels while FT4 may fall slightly. These changes neces-
sitate trimester-specific TSH reference ranges rather
than the application of standard population norms.

Both the ATA (2017 guidelines) and the ETA advo-
cate the following TSH targets during pregnancy: First
trimester: 0.1-2.5 mIU/L; Second trimester: 0.2-3.0
mlIU/L; Third trimester: 0.3-3.0 mIU/L. Women with
TSH exceeding 2.5 mIU/L in the first trimester who
are anti-TPO-positive are recommended to initiate LT4
therapy, given the substantially elevated risk of adverse
obstetric outcomes in this subgroup.

For women with pre-existing SCH who are plan-
ning conception, preconception optimization of TSH
is strongly advised. LT4 doses typically require an in-
crease of 25-30% upon confirmed pregnancy, and TSH
monitoring should occur every 4 weeks throughout the
first half of pregnancy and at 26-28 weeks.

Subclinical hyperthyroidism in pregnancy presents
a different challenge. Mild first-trimester SHT, often
driven by gestational hCG stimulation, is frequently
transient and does not require treatment. Persistent
SHT beyond 16-20 weeks, or severe suppression (TSH
<0.1 mIU/L) attributable to Graves' disease, requires
careful evaluation given the risks of antithyroid drugs

to the fetus, particularly propylthiouracil (PTU) in the
first trimester and methimazole thereafter.

The Elderly (80+) - Rethinking the TSH
Paradigm

The management of subclinical thyroid dysfunction in
the very elderly - particularly those aged 80 and above -
represents perhaps the most significant departure from
conventional thyroid guidelines. Emerging evidence
suggests that for this population, the conventional ap-
proach to TSH normalization may not only be unne-
cessary but potentially harmful.

The Leiden 85-Plus Study, a prospective observatio-
nal study of 599 Dutch individuals followed from age
85, found that high-normal and mildly elevated TSH
values were associated with better physical performan-
ce, lower all-cause mortality, and superior cognitive
function at 10-year follow-up. Participants in the hi-
ghest TSH quartile had survival curves strikingly supe-
rior to those with lower TSH, even after adjustment for
confounders.

Similarly, studies of centenarians and supercente-
narians across multiple populations - including Italian,
Danish, and Japanese cohorts - have consistently re-
ported that extreme longevity is associated with mildly
elevated TSH (typically 3-8 mIU/L) and modestly lo-
wer FT3 levels. This phenotype appears to represent
an adaptive metabolic slowing that reduces oxidative
stress, preserves mitochondrial function, and mitigates
the wear-and-tear of high metabolic rates associated
with normal or low TSH.

The mechanistic hypothesis is that mild thyroid hor-
mone restriction in late life activates conserved longe-
vity pathways - including FOXO transcription factors,
sirtuins, and mTOR inhibition - that are associated with
extended lifespan in multiple model organisms.

The clinical implication is clear: in asymptomatic
individuals aged 80 or above with TSH values up to 7-8
mIU/L, watchful waiting is not merely acceptable - it
may be actively beneficial. The risks of LT4 therapy in
this group, including precipitation of AF, acceleration
of bone loss, and the not-insignificant risk of over-tre-
atment errors in frail patients taking multiple medica-
tions, argue strongly against treatment in the absence of
compelling symptoms or very high TSH (>10 mIU/L).

For patients in this age group already established
on LT4 therapy, it is appropriate to reassess the indi-
cation and, if necessary, carefully reduce the dose to
allow TSH to rise into the age-appropriate physiologi-
cal range. This ,,de-prescribing” approach is increasin-
gly recognized as an important component of geriatric
pharmacological stewardship.
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Chapter 5 - Guidelines Synthesis

Comparison of International Standards: ATA,
ETA, and PTE

The management of subclinical thyroid dysfunction is
governed by guidelines from several authoritative orga-
nizations, each reflecting the evidence base, healthcare
system context, and expert consensus at the time of pu-
blication. While the fundamental principles are broadly
concordant, meaningful differences exist in specific
thresholds, populations prioritized, and the emphasis
placed on individualized decision-making versus algo-
rithmic guidance.

The table below provides a structured comparison of
the key recommendations from the American Thyroid
Association (ATA), the European Thyroid Association
(ETA), and the Polish Society of Endocrinology (Polskie
Towarzystwo Endokrynologiczne, PTE): Despite these
differences, several principles are universally endorsed:
the requirement for confirmation of STD with repeated
testing before treatment initiation; the use of age-ada-
pted TSH interpretation; the recognition of pregnancy
as a high-priority indication for early intervention; and
the legitimacy of watchful waiting as an active, structu-
red clinical strategy in appropriate patients.

The PTE guidelines are notable for their explicit
acknowledgment of the Polish epidemiological context
- historically mild iodine deficiency in parts of Poland
increases the prevalence of nodular thyroid disease,

which is a common cause of endogenous SHT. Polish
guidelines therefore give particular attention to thyroid
ultrasound evaluation in the workup of SHT to identify
structural causes amenable to definitive treatment.

Chapter 6 - Conclusions

Individualization Over Rigidity

The central conclusion of this review is that subclinical
thyroid dysfunction demands individualized clinical
reasoning, not algorithmic uniformity. The patient po-
pulation affected by STD spans the full spectrum of age,
comorbidity, reproductive status, and symptom burden
- and a single management protocol cannot serve all of
them equally well.

The evidence robustly supports treatment for: TSH
>10 mIU/L (in virtually all patients); any degree of SCH
or SHT in pregnancy; mild SCH in young, symptoma-
tic, or anti-TPO-positive patients; and SHT with TSH
<0.1 mIU/L in patients over 65 or with cardiac or skele-
tal risk factors.

Conversely, the evidence supports watchful waiting
for: mild SCH in asymptomatic patients over 70; fluctu-
ating TSH at marginally abnormal levels; mild SHT in
asymptomatic young patients without structural thyro-
id disease; and all STD in the context of acute illness or
recent medication changes.

Table 1. Comparison of ATA, ETA, and PTE recommendations for subclinical thyroid dysfunction ma-

nagement. SCH =

subclinical hypothyroidism; SHT = subclinical hyperthyroidism; AF = atrial fibrilla-

tion; anti-TPO = anti-thyroid peroxidase antibodies; T1/T2/T3 =first/second/third trimeste

Parameter ATA (USA) ETA (Europe) PTE (Poland)

SCH treatment TSH >10 mIU/L (absolute); TSH >10 mIU/L absolute; TSH >10 mIU/L; individualized

threshold consider if TSH 5-10 + TSH 4-10 if age <65, positive decision for TSH 4.5-10 based
symptoms/risk factors anti-TPO, or symptoms on clinical profile

SHT treatment TSH <0.1 with age >65 or AF/ TSH <0.1; treat in >65 y/o or Consistent with ETA; emphasize

threshold osteoporosis risk; mild SHT:  if high AF/bone fracture risk.risk stratification before
watchful waiting TSH 0.1-0.4: monitor initiating treatment

Pregnancy TSH  TI1: <2.5 mIU/L; T2-T3: <3.0 T1:0.1-2.5 mIU/L; T2: 0.2- Follows ATA/ETA; strong

targets mIU/L; treat if TSH >2.5+  3.0; T3: 0.3-3.0; anti-TPO+ recommendation to screen all

anti-TPO+

Elderly TSH targets Accept TSH up to 6-7 mIU/L; Age-adjusted upper limit;
avoid over-treatment; reassess TSH up to 7 mIU/L in >80
y/o considered physiological symptoms

(>70y/o)
annually

Monitoring interval Every 6-12 months for stable 6-12 months SCH; 3-6
SCH; 3-6 months for SHT or months for SHT; repeat
testing if borderline results

(observation)
recent change

lowers threshold

pregnant women

Cautious approach; higher
TSH tolerance; monitor for CV

6 months initial; annually if
stable; 3 months if symptomatic
or changing
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»Watchful Waiting” as an Active Medical Stra-
tegy

~Watchful waiting” is sometimes mischaracterized as
clinical inaction - a failure to commit. In the context
of subclinical thyroid dysfunction, it is precisely the
opposite. Structured observation is an active, eviden-
ce-based strategy that requires the clinician to: define
the monitoring protocol (interval, tests); communicate
clearly with the patient about the rationale for observa-
tion; identify predefined trigger criteria that would
warrant reassessment; and follow through with schedu-
led re-evaluation.

The TRUST trial demonstrated that watchful wa-
iting in older patients with mild SCH is not inferior
to LT4 therapy in terms of patient-reported outcomes.
This evidence should embolden clinicians to resist the
societal and systemic pressures toward over-treatment,
and to have clear, reassuring conversations with pa-
tients about why observation is the appropriate choice
for them at this time.

At the same time, watchful waiting must never beco-
me passive neglect. A patient placed in the observation
arm without a follow-up plan is not receiving watchful
waiting - they are receiving no care. The structured na-
ture of the observation is its defining feature and its the-
rapeutic value.

Future Directions

Several important questions in the management of
subclinical thyroid dysfunction remain unresolved and
require further investigation. Large randomized con-
trolled trials are needed to evaluate the effect of LT4
therapy on cardiovascular outcomes in younger adults
with mild SCH and elevated anti-TPO - a population in
which the TRUST trial provides limited guidance. The
TEMPO and TRUST-2 trials currently in progress may
address some of these gaps.

The development and validation of age-specific,
sex-specific, and potentially ethnicity-specific TSH re-
ference ranges remains an important priority. Adoption
of such ranges in clinical laboratories would substan-
tially reduce the number of patients incorrectly catego-
rized as having subclinical dysfunction.

Finally, biomarker research into predictors of
spontaneous normalization versus progression - in-
corporating genetic markers such as HLA haplotypes,
epigenetic thyroid autoimmunity signatures, and me-
tabolomic profiling - may eventually allow clinicians to
stratify patients far more precisely than current TSH-
-based thresholds permit.

Summary Statement

Subclinical thyroid dysfunction sits at the intersection
of endocrinology, cardiology, geriatrics, and reproduc-
tive medicine. Its management challenges clinicians to
integrate biochemical data with clinical context, to re-
sist the impulse to treat a laboratory value rather than
a patient, and to recognize that the most sophisticated
medical decisions are often those that choose judicious
observation over reflexive intervention.

The framework presented in this review - grounded
in the convergent guidance of ATA, ETA, and PTE, en-
riched by the latest evidence on age-specific physiology,
and anchored in the principle of patient-centered in-
dividualization - provides a foundation for confident,
defensible, and compassionate clinical practice in this
complex and prevalent condition.

References

Alexander EK, Pearce EN, Brent GA, et al. 2017 Guidelines
of the American Thyroid Association for the Diagnosis
and Management of Thyroid Disease During Pregnan-
cy and the Postpartum. Thyroid 2017;27(3):315-389. doi:
https://doi.org/10.1089/thy.2016.0457

Asvold BO, Bjoro T, Platou C, Vatten LJ. Thyroid function
and the risk of coronary heart disease: 12-year follow-up
of the HUNT study in Norway. Clin Endocrinol (Oxf)
2012;77(6):911-917. doi: https://doi.org/10.1111/j.1365-
2265.2012.04431.x

Atzmon G, Barzilai N, Surks MI, Gabriely I. Genetic pre-
disposition to elevated serum thyrotropin is associat-
ed with exceptional longevity. J Clin Endocrinol Metab.
2009;94(12):4768-4775. doi: https://doi.org/10.1210/
j€.2009-0808

Baumgartner C, da Costa BR, Collet TH, et al. Thyroid
function within the normal range, subclinical hypothy-
roidism, and the risk of atrial fibrillation. Circulation.
2017;136(22):2100-2116. doi: https://doi.org/10.1161/
CIRCULATIONAHA.117.028753

Biondi B, Bartalena L, Cooper DS, et al. The 2015 Euro-
pean Thyroid Association Guidelines on Diagnosis and
Treatment of Endogenous Subclinical Hyperthyroid-
ism. Eur Thyroid J. 2015;4(3):149-163. doi: https://doi.
0rg/10.1159/000438750

Biondi B, Cappola AR, Cooper DS. Subclinical Hypothy-
roidism: A Review. JAMA. 2019;322(2):153-160. doi:
https://doi.org/10.1001/jama.2019.9052

DOI:10.12775/JEHS.2026.95.73650


https://doi.org/10.12775/JEHS.2026.95.73650

Subclinical Thyroid Dysfunction: When to treat and when to observe.

JEHS

Blum MR, Bauer DC, Collet TH, et al. Subclinical thyroid
dysfunction and fracture risk: a meta-analysis. JAMA.
2015;313(20):2055-2065. doi: https://doi.org/10.1001/
jama.2015.5161

Cappola AR, Fried LB, Arnold AM, et al. Thyroid status,
cardiovascular risk, and mortality in older adults. JAMA.
2006;295(9):1033-1041. doi: https://doi.org/10.1001/
jama.295.9.1033

Chaker L, Baumgartner C, den Elzen WP, et al. Subclinical
hypothyroidism and the risk of stroke events and fatal
stroke: an individual participant data analysis. J Clin En-
docrinol Metab. 2015;100(6):2181-2191. doi: https://doi.
0rg/10.1210/jc.2015-1082

Collet TH, Gussekloo J, Bauer DC, et al. Subclinical hyper-
thyroidism and the risk of coronary heart disease and
mortality. Arch Intern Med. 2012;172(10):799-809. doi:
https://doi.org/10.1001/archinternmed.2012.402

Gencer B, Collet TH, Virgini V, et al. Subclinical thyroid
dysfunction and the risk of heart failure events: an indi-
vidual participant data analysis from 6 prospective co-
horts. Circulation. 2012;126(9):1040-1049. doi: https://
doi.org/10.1161/CIRCULATIONAHA.112.096024

Hollowell JG, Staehling NW, Flanders WD, et al. Serum
TSH, T4, and thyroid antibodies in the United States
population (1988 to 1994): NHANES IIL J Clin En-
docrinol Metab. 2002;87(2):489-499. doi: https://doi.
org/10.1210/jcem.87.2.8182

LiuY, Ren X, Du X, et al. Effect of thyroid hormone replace-
ment treatment on cardiac diastolic function in adult
patients with subclinical hypothyroidism: a meta-analy-
sis. Front Endocrinol (Lausanne). 2023;14:1263861. doi:
https://doi.org/10.3389/fend0.2023.1263861

Pearce SH, Brabant G, Duntas LH, et al. 2013 ETA
Guideline: Management of Subclinical Hypothyroid-
ism. Eur Thyroid J. 2013;2(4):215-228. doi: https://doi.
org/10.1159/000356507

Polish Society of Endocrinology. Recommendations for the
management of subclinical thyroid dysfunction. En-
dokrynologia Polska. 2021;72(1):1-28. doi: https://doi.
org/10.5603/EP.a2021.0011. Polish

Rodondi N, den Elzen WP, Bauer DC, et al. Subclinical hy-
pothyroidism and the risk of coronary heart disease and
mortality. JAMA. 2010;304(12):1365-1374. doi: htps://
doi.org/10.1001/jama.2010.1361

Shah R, Orlov S, Pare G, Gerstein HC; ORIGIN Trial Investi-
gators. Thyroid dysfunction and cardiovascular events in
patients with dysglycemia. Can J Cardiol. 2023;39(5):623-
631. doi: https://doi.org/10.1016/j.cjca.2023.02.001

Stott DJ, Rodondi N, Kearney PM, et al. (TRUST Trial).
Thyroid hormone therapy for older adults with subclin-
ical hypothyroidism. N Engl ] Med. 2017;376(26):2534-
2544. doi: https://doi.org/10.1056/NEJMoal603825

Van Vliet NA, Bos MM, Trompet S, et al; Thyroid Studies
Collaboration. Association of thyroid dysfunction with
cognitive function: an individual participant data anal-
ysis. JAMA Intern Med. 2021;181(11):1440-1449. doi:
https://doi.org/10.1001/jamainternmed.2021.5078

Vanderpump MP, Tunbridge WM, French JM, et al.
The incidence of thyroid disorders in the communi-
ty: a twenty-year follow-up of the Whickham Sur-
vey. Clin Endocrinol. 1995;43(1):55-68. doi: https://doi.
org/10.1111/j.1365-2265.1995.tb01894.x

Wang X, Wang H, Li Q, et al. Effect of levothyroxine sup-
plementation on the cardiac morphology and function
in patients with subclinical hypothyroidism: a systemat-
ic review and meta-analysis. ] Clin Endocrinol Metab.
2022;107(9):2674-2683. doi: https://doi.org/10.1210/cli-
nem/dgac417

Westendorp RG, Heijer MD, Comijs HC, et al. Thyroid
hormone and cognitive function in the Leiden 85-plus
Study. J Clin Endocrinol Metab. 2005;90(3):1601-1607.
doi: https://doi.org/10.1210/jc.2004-0573

Wildisen L, Feller M, Del Giovane C, et al. An individual
participant data analysis of prospective cohort studies on
the association between subclinical thyroid dysfunction
and depressive symptoms. Thyroid. 2021;31(8):1210-
1218. doi: https://doi.org/10.1089/thy.2020.0939

Xu J, Epstein S, Bhambhani V, et al. The optimal healthy
ranges of thyroid function defined by the risk of cardi-
ovascular disease and mortality: systematic review and
individual participant data meta-analysis. Lancet Dia-
betes Endocrinol. 2023;11(9):646-660. doi: https://doi.
0rg/10.1016/S2213-8587(23)00156-4

Zijlstra LE, Jukema JW, Westendorp RG], et al. Levothyrox-
ine treatment and cardiovascular outcomes in older peo-
ple with subclinical hypothyroidism: pooled individual
results of two randomised controlled trials. Front En-
docrinol (Lausanne). 2021;12:674841. doi: https://doi.
org/10.3389/fendo.2021.674841

DOI:10.12775/JEHS.2026.95.73650


https://doi.org/10.12775/JEHS.2026.95.73650

J E H S Subclinical Thyroid Dysfunction: When to treat and when to observe.

Author’s Contribution:

Conceptualization: MT, HRZ, PS

Methodology: MT, HRZ, PS

Formal analysis: MT, HRZ, PS

Investigation: MT, HRZ, PS

Supervision: MT, HRZ, PS, MR

Writing-rough preparation: MT, HRZ, PS

Writing-review and editing: MT, HRZ, PS

Receiving funding: Not applicable.

All authors have read and agreed with the published version of the manuscript.

Funding: The article did not receive any funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Conflict of Interest Statement: Authors declare no conflicts of interest.

Al Disclosure: Al was utilized for two specific purposes in this research. Text analysis of clinical reasoning narratives to identify
linguistic patterns associated with specific logical fallacies. Assistance in refining the academic English language of the manuscript,
ensuring clarity, consistency and adherence to scientific writing standards. AI were used for additional linguistic refinement of the
research manuscript, ensuring proper English grammar, style, and clarity in the presentation of results. It is important to emphasize
that all AI tools were used strictly as assistive instruments under human supervision. The final interpretation of results, classification
of errors, and conclusions were determined by human experts in clinical medicine and formal logic. The AI tools served primarily to
enhance efficiency in data processing, pattern recognition, and linguistic refinement, rather than replacing human judgment in the
analytical process.

10 DOI:10.12775/JEHS.2026.95.73650


https://doi.org/10.12775/JEHS.2026.95.73650

