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Subclinical hypothyroidism in pediatrics: what does the clinician need to know?
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ABSTRACT

Introduction: Subclinical hypothyroidism in children is characterized by elevated thyroid-stimulating hormone with normal free thyroxine.
Although often transient, it can progress to overt hypothyroidism and have repercussions on growth, metabolism, and cardiovascular risk.
Objective: To review clinical and therapeutic aspects of pediatric subclinical hypothyroidism, focusing on the indication for levothyroxine.
Method: Reviews, meta-analyses, guidelines, and original studies from PubMed, SciELO, and Embase databases from the last 20 years,
focused on pediatrics. Results: The baseline level of thyroid-stimulating hormone is the main predictor of progression. Mild and idiopathic
cases tend to spontaneous remission, without significant impact on growth or cognition. Subclinical hypothyroidism associated with
Hashimoto's thyroiditis has a higher risk of progression. Cardiovascular and bone findings are still uncertain. Levothyroxine use is indicated
when thyroid-stimulating hormone is greater than 10 mlU/L. In mild cases (4.5-10 mlU/L), only clinical and laboratory follow-up is
recommended. Conclusions: In most cases, pediatric subclinical hypothyroidism has a benign course. Treatment should be individualized,

reserved for high-risk situations, prioritizing vigilance in mild cases.
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RESUMO

Introdugdo: O hipotireoidismo subclinico em criangas
caracteriza-se por elevagdo do horménio estimulante de tireoide
com tiroxina livre normal. Apesar de muitas vezes transitorio,
pode evoluir para hipotireoidismo manifesto e trazer
repercussdbes no crescimento, metabolismo e risco
cardiovascular. Objetivo: Revisar aspectos clinicos e
terapéuticos do hipotireoidismo subclinico pediatrico, com foco
na indicagdo de levotiroxina. Método: Revisdes, metanalises,
diretrizes e estudos originais das bases PubMed, Scielo e Embase
dos ultimos 20 anos, voltados para pediatria. Resultados: O nivel
basal de horménio estimulante de tireoide é o principal preditor
de evolugdo. Casos leves e idiopaticos tendem a remissao
espontanea, sem impacto relevante em crescimento ou
cognigdo. O hipotireoidismo subclinico associado a tireoidite de
Hashimoto tem maior risco de progressdo. Achados
cardiovasculares e dsseos ainda sdo incertos. O uso de
levotiroxina é indicado quando horménio estimulante de
tireoide maior que 10 mUI/L. Nos casos leves (4,5-10 muUl/L),
recomenda-se  apenas  seguimento  clinico-laboratorial.
ConclusGes: Na maioria dos casos, o hipotireoidismo subclinico
pediatrico tem curso benigno. O tratamento deve ser
individualizado, reservado a situagdes de risco, privilegiando
vigilancia nos quadros leves.

Palavras-Chave: Hipotireoidismo; Pediatria; Tiroxina; Doengas
do Sistema Enddcrino.

(SMOM

RESUMEN

Introduccion: El hipotiroidismo subclinico en nifios se caracteriza
por niveles elevados de tirotropina con tiroxina libre normal.
Aunque a menudo es transitorio, puede progresar a
hipotiroidismo manifiesto y repercutir en el crecimiento, el
metabolismo y el riesgo cardiovascular. Objetivo: Revisar los
aspectos clinicos y terapéuticos del hipotiroidismo subclinico
pediatrico, con especial atencion a la indicacion de levotiroxina.
Método: Revisiones, metaanalisis, guias y estudios originales de
las bases de datos PubMed, SciELO y Embase de los ultimos 20
afios, centrados en pediatria. Resultados: El nivel basal de
tirotropina es el principal predictor de progresion. Los casos
leves e idiopaticos tienden a la remision espontdnea, sin impacto
significativo en el crecimiento ni la cognicion. El hipotiroidismo
subclinico asociado a tiroiditis de Hashimoto presenta un mayor
riesgo de progresion. Los hallazgos cardiovasculares y 6seos aun
son inciertos. El uso de levotiroxina estd indicado cuando la
tirotropina es superior a 10 mUI/L. En casos leves (4,5-10 mUI/L),
solo se recomienda seguimiento clinico y de laboratorio.
Conclusiones: En la mayoria de los casos, el hipotiroidismo
subclinico pediatrico tiene una evolucion benigna. El tratamiento
debe ser individualizado, reservado para situaciones de alto
riesgo, priorizando la vigilancia en casos leves.

Palabras Clave: Hipotiroidismo; Pediatria;  Tiroxina;
Enfermedades del sistema endocrino.
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INTRODUCTION

Subclinical hypothyroidism (SH) is a
biochemical disorder characterized by elevated
serum levels of thyroid-stimulating hormone
(TSH) above the upper limit of the reference
range, while maintaining free thyroxine (fT4)
levels within the normal range of the assay
performed.?

This condition, also called compensated
hypothyroidism or isolated
hyperthyrotropinemia, has been interpreted by
some authors as a mild form of thyroid
insufficiency, due to the inverse log-linear
relationship established between TSH and
thyroid hormones.? According to the degree of
TSH elevation, SH can be classified as mild, with
TSH between 4.5 and 10 mlU/L, or severe, with
TSH greater than 10 mIU/L.2

The prevalence of SH in adults varies
between 4% and 20%, with a higher occurrence
in women, elderly individuals, and people of
Caucasian descent.? In pediatric populations, SH
is less frequent, with prevalence estimates
around 1.7%.!

Furthermore, several studies in pediatric
populations indicate that SH tends to have a
benign and frequently remitting course, with a
minimal risk of progression to overt
hypothyroidism,*° in addition to maintaining a
controversial association with adverse health
outcomes. In this context, the benefits of
levothyroxine (L-T4) treatment in children seem
well established only in cases of severe SH,
remaining uncertain in mild forms. Although the
available evidence does not support the routine
indication of hormone replacement in
asymptomatic children with mild SH, the
literature emphasizes the relevance of
investigating possible subtle changes, since even
slight elevations in serum TSH levels may be
related to clinical repercussions.*

Thus, based on the clinical and
epidemiological importance of SH, this article
aimed to conduct a narrative review of the
literature and examine the main factors that
should be considered in the decision to initiate
L-T4 treatment in children with HS. Furthermore,

O

recommendations regarding clinical surveillance
and periodic monitoring of thyroid function will
be addressed. Publications in the PubMed,
SciELO, and Embase databases from the last 20
years were reviewed, focusing on pediatric
populations, including neonates.

BASELINE TSH VALUES AS A PREDICTOR OF
THYROID EVOLUTION

Elevated TSH in patients with SH is
generally interpreted as a biochemical
epiphenomenon resulting from mild impairment
of thyroid function, resulting in relatively
reduced availability of thyroid hormones at the
pituitary level.” From this pathophysiological
perspective, individuals with SH require higher
concentrations of TSH to adequately stimulate
the thyroid gland, so more significant increases
in this marker may reflect more severe thyroid
dysfunction.? Thus, it is inferred that baseline
TSH values are the most robust predictors of the
clinical evolution of SH over time, as already
suggested by several authors.%”8

These findings are corroborated by a
cohort of children with mild and idiopathic HS
treated with L-T4, in which post-therapy levels
were determined mainly by baseline TSH
values.®  Thus, L-T4 replacement is
recommended for TSH above 10 mIU/L,
remaining controversial for levels between 4.5
and 10 mlU/L.7 A meta-analysis of 11
prospective studies showed an increased
cardiovascular risk only in HS above 10 mlU/L
and no increase in total mortality in any other
groups with milder HS, regardless of TSH
values.*?

The etiology of HS is a relevant factor in
determining the natural course of thyroid
function in children with this biochemical
alteration. In particular, in the absence of
underlying pathological disorders, HS has been
described as a benign and often self-limiting
condition.’ Evidence from the few available
follow-up studies suggests that, in cases of mild
idiopathic HS in the pediatric age group, the risk
of progression to overt hypothyroidism is
negligible.’* Moreover, the persistence of HS
over time has not been shown to be associated
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with impairments in growth, body mass index
(BMI), bone maturation, cognitive function, or
other relevant clinical outcomes, even after
periods of two to five years without treatment.?

In general, in two pediatric cohorts with
mild HS, either idiopathic or associated with
Hashimoto's thyroiditis, both with initial TSH
values between 5 and 10 mIU/L, spontaneous
normalization or stable maintenance of TSH
after two years of follow-up was significantly
more frequent in the group with idiopathic HS.?
In contrast, progression to TSH levels > A level of
10 mlU/L, with the consequent need for
treatment with L-T4, occurred in a higher
proportion among children with SH related to
Hashimoto’s thyroiditis.!?

CLINICAL MANIFESTATION AND DIAGNOSIS

The clinical evolution of SH in the
pediatric population is quite variable, ranging
from a complete absence of symptoms to the
development of hypothyroidism with overt
thyroid dysfunction. This heterogeneity appears
to be related to factors such as age, individual
sensitivity to thyroid hormone deficiency, and
the duration of SH.* When hypothyroidism
develops, the most frequently described
manifestations in children include goiter and

growth retardation. Weight gain, fatigue,
drowsiness, anemia, and elevated cholesterol
levels may also occur.! It should be noted that
the severity of symptoms does not always
correlate directly with serum TSH
concentrations.!3

The diagnosis of SH is based on serum
TSH and fT4 levels,** and it is recommended that
these tests be repeated in 2 to 3 months for
confirmation.* The investigation should be
complemented by the search for thyroid
autoantibodies (anti-thyroperoxidase antibody
and anti-thyroglobulin antibody) and by thyroid
ultrasound, since the characteristic pattern of
autoimmune or Hashimoto’s thyroiditis may
precede the appearance of autoantibodies.’
Thyroid ultrasound has become established as a
useful tool in the evaluation of persistent cases
of SH, especially to identify the etiology.
Furthermore, elevated TSH levels in children
with thyroid nodules have been identified as
predictors of malignancy, reinforcing the role of
ultrasound as a follow-up method in both
treated patients and those under clinical
observation.*® Figure 1 summarizes the
assessment of SH in children.

Figure 1: History, physical examination, and imaging and laboratory investigation of subclinical

hypothyroidism in children

Past history Physical examination Investigation

« Birth history + Goiter ¢ Monitoring of thyroid function
* Family history of * Growth parameters (weight, tests

autoimmune disease height, and body mass index) ¢ Thyroid antibodies
* Genetic diseases « Vital signs (heart rate and blood ¢ Thyroid ultrasound
» Radiation history pressure) » Lipid profile
* Drugs « Signs of hypothyroidism
* lodine excess or deficiency * Syndromic characteristics
¢ Symptoms of hypothyroidism

Source: The authors (2025).
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LONG-TERM CONSEQUENCES OF SUBCLINICAL
HYPOTHYROIDISM

1. Cardiovascular health related to
subclinical hypothyroidism in children

In adults, subclinical hypothyroidism has
been associated with several cardiovascular risk
factors and cardiovascular disease itself, such as
hypertension, dyslipidemia, increased epicardial
adipose tissue, carotid intima-media thickening,
and endothelial dysfunction. These effects may
be related to activation of the renin-angiotensin-
aldosterone system, increased vasoconstriction
and sympathetic activity, as well as reduced
renal blood flow and glomerular filtration rate.®®

Changes in the lipid profile, especially
elevated low-density lipoprotein cholesterol
(LDL-c), as well as endothelial dysfunction,
improve with L-T4 replacement in adults.?° In
addition, greater insulin resistance has been
described in adult women with polycystic ovary
syndrome associated with subclinical
hypothyroidism, as well as a correlation with
metabolic syndrome, although without a
significant reduction in BMI after treatment of
the underlying disease.?!

Endothelial dysfunction, considered an
early and potentially reversible event of vascular
impairment, is widely used as a predictive
marker of coronary artery disease even before
the establishment of atherosclerotic changes.
Flow-mediated dilation (FMD), obtained
through ultrasound, is currently a non-invasive
and validated method for assessing this
function.?? In parallel, epicardial fat thickness
(EFT) has become established as a sensitive and
reliable marker of cardiovascular risk, in addition
to emerging as a promising target for
therapeutic interventions.?

To date, only one study, conducted by
Farghaly et al.,>* has jointly investigated FMD
and EFT in 32 children with mild SH secondary to
Hashimoto’s thyroiditis. The results showed
higher EFT values and reduced FMD responses in
these patients compared to the control group, as
well as a significant correlation between higher
EFT and worse endothelial function, suggesting

O

a possible role of SH in increasing early
cardiovascular risk.

In children, SH has been associated with
an increased risk of hypertension.!” Regarding
ventricular function, however, available studies
present divergent results, with no consensus on
the real impact of the condition.®

2. Childhood growth and bone
(de)mineralization

Low bone mass or osteoporosis can
occur in children and adolescents affected by
various chronic conditions, either as a result of
the progression of the disease itself or of factors
associated with treatment.?>2” Among the most
relevant causes are those of endocrine origin,
such as hypogonadism, Cushing’s syndrome,
growth hormone deficiency,
hyperparathyroidism, and thyroid disorders, all
recognized as important triggers of low bone
mineral density (BMD) and secondary
osteoporosis.?®

Both hyperthyroidism and
hypothyroidism can result in BMD loss, affecting
bone remodeling through dysregulation of
endochondral ossification and
osteoclastogenesis.?? Excessive levels of thyroid
hormone (TH) exert a direct effect on bone
resorption, through mechanisms mediated by
cytokines and the adenosine monophosphate
cycle, in addition to increasing the sensitivity of
B-adrenergic receptors and bone cells to
catecholamines and the hormone.
parathyroid.303!

Conversely, TH deficiency is associated
not only with growth retardation and persistent
short stature, but also with a reduction in the
rate of bone remodeling, due to the disruption
of endochondral ossification, characterized by
delays in bone formation and resorption
processes.30:31

The influence of abnormal TH and TSH
levels, both in subclinical conditions and in
hypothyroidism, on BMD in children and
adolescents remains controversial. Although the
expression of TSH receptors in chondrocytes,
osteoblasts, and osteoclasts suggests direct
action of this hormone on cartilage and bone, its

Rev Pediatria SOPERJ 2026;26(3): €20260387 4


https://creativecommons.org/licenses/by/4.0/

Subclinical hypothyroidism in pediatrics
Rezende LDA, Duarte LPM

action is still uncertain, since TSH can exert both
stimulatory and inhibitory effects on
osteoblastogenesis and osteoclastogenesis,
mediated by factors such as TNF-a, RANKL, and
osteoprotegerin.3?

In addition, the main expression sites of
TH receptors include proliferative chondrocytes,
bone marrow stromal cells, and osteoblasts,
which reinforces the fundamental role of thyroid
hormones in the coordinated progression of
endochondral ossification and cartilaginous
matrix mineralization. However, the exact
mechanisms of this interaction are not yet fully
elucidated.3%33

TREATMENT

The indication for treatment in children
with SH is still controversial, especially regarding
the TSH threshold that should motivate
intervention.! The clinical approach should be
personalized, taking into account the patient’s
age, clinical and laboratory manifestations,
severity of the TSH increase, underlying cause,
progression to thyroid dysfunction, and the
presence of associated syndromes.*

In general, there is consensus on treating
children with TSH above 10 mIU/L, regardless of
etiology, especially those with Hashimoto’s
thyroiditis and signs of progression of thyroid
dysfunction.? In contrast, the management of
children with mild SH (TSH between 4.5 and 10
mIU/L) remains controversial, and individualized
follow-up is recommended. In these cases,
periodic monitoring of TSH and fT4 every six
months is suggested, complemented by annual
evaluation of thyroid autoantibodies and thyroid
ultrasound. Such surveillance is particularly
important in patients with chromosomal
abnormalities, such as Turner or Down
syndromes, or with autoimmune diseases, due
to the increased risk of progression to clinical
hypothyroidism.*

In the neonatal period, investigation is

O

recommended starting with TSH greater than or
equal to 10 mlIU/L in the neonatal screening test
and initiation of treatment after venous
confirmation. In addition, immediate initiation
of treatment with L-T4 is indicated when TSH
levels in the newborn screening test are above
20 mlU/L.343¢6

Some situations deserve highlighting
regarding the treatment of SH with TSH greater
than 10 mlU/L. In children with iron deficiency
associated with SH and TSH levels above 10
mIU/L, L-T4 replacement enhances the response
to iron deficiency treatment.3” Patients with
nephrotic syndrome and SH may benefit from
thyroid therapy to prevent deterioration of
gland function and minimize deleterious effects
on body balance.?® In addition, children using
medications such as anticonvulsants or
interferon-a should receive L-T4 when TSH is
above 10 mlIU/L, maintaining replacement until
the drug is discontinued.3*4°

Finally, in cases of persistent SH
associated with diffuse or nodular goiter, L-T4
replacement is recommended to normalize TSH
levels and reduce the risk of developing thyroid
carcinoma.*! Figure 2 summarizes the main
evidence discussed above.
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Figure 2: Treatment of subclinical hypothyroidism in children

TSH > 20 mIU/L in

neonates

Initiate treatment with L-T4.

TSH between 4.5
and 10 miU/L

Monitor TSH and fT4
levels periodically.

TSH > 10 mUI/L

Initiate treatment with L-
T4 due to the risk of
progression.

Source: The authors (2025).
CONCLUSION

In the pediatric population, unlike that
observed in adults, SH generally presents a
benign and self-limiting course, with a low risk of
progression to overt hypothyroidism. Although
in adults SH is associated with cardiovascular
repercussions and bone demineralization, such
findings are not consistently observed in
children, which reinforces the lack of robust
evidence of organ involvement in this age group.
In this context, the indication for treatment with
L-T4 remains controversial, being recommended

O

Specific conditions

Consider treatment based
on associated conditions.

only in specific situations, such as persistently
higher TSH than 10 mlU/L, presence of clinical
symptoms, autoimmune thyroiditis, associated
genetic syndromes, or increased risk of
progression to clinical hypothyroidism.

The most appropriate approach,
therefore, in most mild and asymptomatic cases,
is periodic clinical and laboratory follow-up, with
monitoring of serum TSH and fT4 levels and
appropriate etiological investigation. This
individualized approach allows for balancing the
potential benefits of hormone replacement
therapy with the possibility of spontaneous
remission, preserving thyroid function and the
child’s overall development.
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