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From Chapter 20 Endocrinology of Fetal Development
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Thyroid Dysgenesis (1 in 4500)
Isolated thyroid aplasia, hemiagenesis, hypoplasia, or ectopy
Transcription factor defect (PAX8)
Unknown*
Associated with other developmental abnormalities

Transcription factor defect
(TTF1, FOXE1 [TTF2], NKX2-5, SHH, Thx1)

Inborn Errors of Thyroid Hormonogenesis (1 in 35,000)
Abnormal iodide uptake via Na-I transporter (NIS, SLC5A5)
Abnormal concentration of iodine
Abnormal organification of iodine
Abnormal iodination of thyroglobulin catalyzed by thyroid

peroxidase (TPO)
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Abnormal H202 generation (THOX, DUOX2, DUOXA2)
Efflux of iodide into colloid via apical anion channel
(Pendred syndrome, SLC26A4)

Defective thyroglobulin synthesis or transport
Abnormal iodotyrosine deiodinase (DEHAL1)
Abnormal thyroid hormone transport in the brain (MCT8)
Abnormal selenium incorporation (SECISBP2)

Secondary and Tertiary Hypothyroidism (1 in 50,000-100,000)
Hypothalamic abnormality

Isolated TRH deficiency
Multiple hypothalamic hormone deficiencies
Isolated hypothalamic defect
Associated with other midline facial/brain dysmorphic
features (e.g., SOD, cleft lip/palate)
Pituitary abnormality

Isolated TSH deficiency (IGSF1)

TRH resistance

Abnormal TSHB molecule

Multiple pituitary hormone deficiencies

Posterior pituitary eutopic (transcription factor defect,
e.g., POU1F-1, PROP1, LHX3)

Posterior pituitary ectopic (idiopathic, transcription factor
defect, e.g.,HESX1, SOX3, LHX4, OTX2)

TSH Resistance

TSH receptor gene mutation (TSHR)
Postreceptor defect?

Gsa gene mutation (GNAS)

Thyroid hormone resistance (1 in 100,000)
TRH, thyroid-releasing hormone; TSH, thyroid-stimulating hormone.
#Most common.
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