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bﬂﬂ‘l'sll.l.owl“ne'u- Primary hypothyroidism, treatment is indicated, beginning

- ﬂu ’I'Sll. normal Free T4 or total T4 = Subclinical Hypothyroidism

e [fthe TSH is significantly clevated (eg, >20 mIU/L), treatment should be mitiated. op s crmmen ame e 2

. lf&mTSHmhsﬂOmU/L&tWavmwmw.[m
UPDATED. APR 09, 2021)

e If the serum TSH concentration is 6-20 mU/L beyond the age of 21 days in a healthy neonate with an T4
concentration within the age-specific reference interval, we suggest 0 either start LT4  treatment
immediately and retest, off-treatment, at a later stage, o to withhold treatment but retest 1 to 2 weeksAater

and to re-evaluate the need for treatment (lack of evidence in favor or against treatment, this is an ares of
further investigation). [ Comgeminal Hypothsrondism. £74 202/ )
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> Low, normal, o lightly elevated TSH, low FT4 - s he possily of Central

Lm‘ Contral adrenal insufficiency may be assoctated with central hypothyroidism |
o In neonates with central CH, we recommend to start LT treatment only after evidence of intact adrenal
mwmmmmrmymummmwwumby
ghucocorticoid treatment to prevent possible induction of an adrenal crisis. | Cangonsal Hpothymiden 574 X021

o Premature infants or infants with non-thyroidal illness also may have normal TSH and low total and free
T4 serum concentrations. We do net recommend treatment for these infants unless there is other evidence
of hypothalamic or pituitary disease. (¢ ho tPOTED anee, 1)

2 Low T4, normal free T4, and mormal TSH « Defiiency of binding procis o
s \J L A v ﬁ
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f“ :‘fﬁmiouldbemumaspouibk. not later than 2 weeks after birth,

'i'Nl neonates with a high TSH concentration: examined carefully for Dysmorphic Features

~ suggestive for syndromic CH, and for Congenital Malformations (particularly Cardiac),

> Imaging: Either radioisotope scanning (scintigraphy) with or without the perchlorate discharge test,
or ultrasonography (US), or both.

> Knee X-ray may be performed to assess the seventy of intrauterine hypothyroidism.

> In patients with Down's syndrome, wcmna\dmmngTSHmhcendofthuM
» [Congenital Hypothyrokdiom. ET4 202/)
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(Ol Serum FT4 <5 pobL (0.4 gl o
Toal T4 <8 mep L (<68 nmol L) — highest ot dose 12518 pphgday)

M = Serun FT4> 10 poseL (> 05 ng'd + Elevatod TSH - howest iniial dose (10 g gy
-
» Normal FT4 (Subetinkcal Hypothyrobdism) -« an even lower starting dose (5 - 10 g kg day)
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‘+ Any reduction of the LT4 dose shoukd not be based on a single higher than normal (T4 concentration, unless
TSH is suppressed (1.¢., bedow the lower limit of the reference interval) or there are signs of overtreatment (¢.g.

Jitteriness or tachycardia).

> [Comgenttal thpotkyrosdiem. ET4 202)) o)
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A m {14 or TSH values are found, or if compliance 1s questioned, the evaluation frequenc
 should be increased.
*+ Aftera change of LT4 dose or formulaton, an extra evaluation should be carred out after 4 - 6 weeks.

'+ In contrast to adults, in neonates, infants, and children, LT4 can be administered together with food
(but with avoidance of soy protein and vegetable fiber); more important, LT4 should be administered
at the same time every day.

¢ [Congential Hypothyridism. ET4 2021
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~+ Any reducton of the LT4 dose should not be based on a single higher than normal 174 concentraton, unless
TSH is suppressed (i, bedow the ower limit of the refcrence imterval) orthere are signs of overtreatment (¢,

Jitteriness or tachycardia).
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Cause

Thyrotoxicosis with hyperthyroidism (normal or high radicactive iodine uptake)

Effect of increased thyroid stimmulators

TSH-receptor antibody

Graves disease

Inappropriate TSH secretion

TS5H-secreting pimitary adenoma; pituitary resistance to
thyroid hormone

Excess hiC(G secretion

Trophoblastic mmors (choriocarcinoma or hydatidiform
mole); hyperemesis gravidarmm

Autonomous thyroid function

Activating mutations in TSH receptor or G, o
protein

Solitary hyperfunctioning adenoma; multinodular goiter;
familial nonautoimmune hyperthyroidism

Thyrotoxicosis without hyperthyroidism (low radicactive iodine uptake)

Inflammaton and release of stored hormone

Auntoimmune destuction of thyroid gland

Silent (painless) thyroiditis; postparum thyroiditis

Wiral infection™

Subacute (painful) thyroiditis (de Quervain thyroiditis)

Toxic drug effects Drug-induced thyroiditis (amiodarone, lithium, interferon-a)
Bacterial or fungal infection Acute suppurative thyroiditis
Radiation Radiation thyroiditis

Extrathyroidal source of hormone

Excess intake of thyroid hormone

Excess exogenous thyroid hormone (iatrogenic or factitious)

Ectopic hyperthyroidism (thyroid hormone
produced outside the thyroid gland)

Struma owvarii; functional thyroid cancer metastases

Ingestion of contaminated food

Hamburger thyrotoxicosis

Exposwre to excessive iodine

Jod-Basedow effect




Conditions Associated With Hyperthyroidism

Type 1 diabetes mellitus
Addison disease
Vitiligo

Peoria

Trisomy 21

Turner syndrome
Alopecia areata
Myasthenia gravis
Celiac disease
Rheumatoid arthritis




Table 584.3

Clinical Manifestation of Thyrotoxicosis

SYMPTOMS SIGNS
Constitutional | Weight loss despite increased appetite; heat- Weight loss
related symptoms (heat intolerance, sweating,
and polydipsia)
Neuromuscular | Tremor; nervousness; anxiety; fatigue; Tremor of the extremities; hyperactivity;
weakness; disturbed sleep; poor concentration | hyperreflexia; pelvic and girdle mmscle
weakmness
Cardiovascular | Palpitations Tachycardia; systolic hypertension
Pulmonary Dwspnea, shoriness of breath Tachypnea
Gastrointestinal] Hyperdefecation; nausea, vomiting Abdominal tenderness
Skin Increased perspiration Warm and moist skin
Reproductive Menstrual disturbances

disease) swelling; retro-orbital pain or discomfort edema; conjunctival injection and chemosis;

Ocular (Graves | Diplopia; sense of irritation in the eyes; eyelid | Proptosis; eyelid reraction and lag; periorbital
_ | ophthalmoplegia




Differential Diagnosis

Diagnosis of thyrotoxicosis is straightforward once the diagnosis is considered.
Elewvated serum levels of T4 or free T4 and T3 in association with suppressed
levels of TSH are diagnostic (see Table 584.1 ). The combination of diffuse
goiter and prolonged thyrotoxicosis (=8 wk) is nearly alwavs caused by Graves
disease, and the presence of circulating TSHE-Abs or characteristic eve or skin
changes is diagnostic.

In cases of thyvrotoxicosis in which the etiology is not clear, 123 1 radioiodine
uptalie can be used to distinguish hyperthvroidism (increased uptake) from other
causes of thyrotoxicosis, which will determine the appropriateness of antithyroid
medication. If a discrete thyroid nodule is palpated, 123 I scintigraphy should be
performed to assess the possibility of a hyvperfunctioning nodule. Some children
with toxic multinodular goiter mayv have either a TSHR—acrivaring mutation or
McCune-Albright syndrome. If precocious puberty, polvostotic fibrous
dvsplasia, or café-au-lait macules are present, then McCune-Albright syndrome
is likelw.

Patients with thyroid hormone resistance (see later) have elevated levels of
free T4 and T3, but levels of TSH are inappropriatelyv elevated or normal. They
must be differentiated from patients with TSH-secreting pituitary tumors who
have elevated serum levels of the common a-subunit shared by TSH, luteinizing
hormone (LH), follicle-stimulating hormone (FSH), and human chorionic
gonadotropin (hCG). Most other causes of elevated serum T, are uncommon but
can result in erroneous diagnosis. Patients with elevated thyroxine-binding
globulin levels or familial dysalbuminemic hyperthyroxinemia have high
serum T4 but normal levels of free T4 and TSH and are clinically euthyroid. Rare
patients with mutations in SLC16A2 (encoding the MCTS8 thyroid hormone
transporter) or THRA (encoding thyvroid hormone receptor o) can present with
high serum T3, inappropriately normal or high TSH, and low or low-normal
serum T4 concentrations.

When thyrotoxicosis is caused by exogenous thyroid hormone (thyvrotoxicosis
factitia), levels of free T4 and TSH are the same as those seen in Graves disease
but, in contrast to Graves disease, thyroid size is small, serum thyroglobulin is
very low, and 123 I radioiodine uptake is suppressed.
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TREATMENT ADVANTAGE DISADVANTAGE COMMEXNT
Antithyroid Noninvasive Remission rate 30-20% (with long- First line treatment in
drugs Less initial cost term treatment) children and adolescents
No risk of Adverse drug reactions and in pregnancy
permanent Drug compliance required Initial treatment in severe
hypothyroidism Cases ol preoperative
Possible preparation
remission
Radioactive Cure of Permanent hypothyroidism No evidence for infertility,
iodine (131 T} hyperthyroidism Might worsen ophthalmopathy birth defects, or secondary
Most cost- Pregnancy must be deferred for 6-12 | cancers with currently
effective mo, mother cannot breastfeed; small | recommended doses
potential risk of exacerbation of
hyperthyroidism
Surgery Rapid, effective Most invasive therapy Potential use in pregnancy
(especially in Potential complications (recurrent if major side effect from
patients with large laryngeal nerve damage, antithyroid drugs
goiter) hypoparathyroidism) Useful when coexisting
Permanent hypothyroidism suspicious nodule is
Most costly therapy present or thyromegaly is
Pain, surgical scar massive
Option for patients who
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Congenital Hyperthyroidism

Neonatal Graves disease is caused by transplacental passage of TRSAbs from
mothers with a history of Graves disease.

Neonatal hyperthyroidism occurs in approximately 2% of infants born to

vV v v v

mothers with a history of Graves disease. In utero, fetal tachycardia and
goiter

» may suggest the diagnosis, and close ultrasound surveillance is recommended
in

» mothers with uncontrolled hyperthyroidism, particularly in the 3rd trimester.




Clinical Manifestations

» Many infants born with neonatal Graves disease are premature and have

» intrauterine growth restriction. Many infants also have goiter, and

occasionally
» trachsymptoms of neonatal Graves disease include low birth weight, stare,
periorbital
» edema, retraction of the eyelids, hyperthermia, irritability, diarrhea, feeding
» difficulties, poor weight gain, tachycardia, heart failure, hypertension,
» hepatomegaly, splenomegaly, cholestasis, jaundice, thrombocytopenia, and
» hypeviscozity




Laboratory evaluation shows suppressed serum

» TSH and elevated serum levels of T4, free T4, and T3 . TRSAbs are markedly

» elevated at birth and typically resolve within 3 mo of life. If symptoms and
signs

» are not immediately recognized and treated, cardiac failure and death can
occur.

» Craniosynostosis and developmental delay can be permanent sequelae of the
hyperthyroidism.
» FIG.




treatment

» Therapy consists of methimazole (0.5-1.0 mg/kg/24 hr every q12
» oral or intravenous administration of a nonselective B-

» adrenergic blocker such as propranolol to decreases sympathetic Lugol
solution or potassium iodide (1-2 drops per day) can

» be added. The first dose of iodide should be given at least 1 hr after the 1st
dose

» of ATD to prevent the iodide from being used for further thyroid
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Goitrogens and Their Mechanism

GOITROGEN

MECHANISM

FOODS

Cassava, lima beans,
linseed, sorghum,
sweet potato

Contain cvanogenic glucosides that are metabolized to thiocyanates that compete with
lodine for uptake by the thyroid

Cruciferous vegetables
(cabbage, kale,
cauliflower, broccoli,
turnips)

Contain glucosinolates; metabolites compete with iodine for uptake by the thyroid

Soy, millet

Flavonoids impair thyroid peroxidase activity

INDUSTRIAL POLLUTANTS

Perchlorate

Competitive inhibitor of the sodium—iodine symporter, decreasing iodine transport into
the thyroid

Others (e.g., disulfides
from coal processes)

Reduce thyroidal iodine uptake

Smoking

Smoking during breastfeeding is associated with reduced iodine concentrations in breast
milk; high serum concentration of thiocyanate from smoking might compete with iodine
for active transport into the secretory epithelium of the lactating breast

NUTRIENTS

Selenium deficiency

Accumulated peroxides can damage the thyroid, and deiodinase deficiency impairs
thyroid hormone activation

Iron deficiency Reduces heme-dependent thyroperoxidase activity in the thyroid and may blunt the
efficacy of iodine prophylaxis
Vitamin A deficiency | Increases TSH stimulation and goiter through decreased vitamin A-mediated

suppression of the pituitary TSH-[5 gene
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