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Fig. 572.1 Regulation of the hypothalamic-pituitary-thyroid axis. AGRP, Agouti-related peptide;
CART, cocaine- and amphetamine-regulated transcript; CRH, corticotropin-releasing hormone; NPY,
neuropeptide Y; POMC, proopiomelanocortin; T3, triiodothyronine; T4, thyroxine; TRH, thyrotropin-

releasing hormone; TSH, thyrotropin.
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Table 574.1
Causes of Hypotonic Polyuria

CENTRAL (NEUROGENIC) DIABETES INSIPIDUS

Congenital (congenital malformations, autosomal dominant, arginine vasopressin [AVP] neurophysin gene
mutations)

Drug or toxin induced (ethanol, diphenylhydantoin, snake venom)

Granulomatous (histiocytosis, sarcoidosis)

Neoplastic (craniopharyngioma, germinoma, lymphoma, leukemia, meningioma, pituitary tumor; metastases)

Infectious (meningitis, tuberculosis, encephalitis)

Inflammatory, autoimmune (lymphocytic infundibuloneurchypophysitis)

Trauma (neurosurgery, deceleration injury)

Vascular (cerebral hemorrhage or infarction, brain death)

Idiopathic

OSMORECEPTOR DYSFUNCTION

Granulomatous (histiocytosis, sarcoidosis)

Neoplastic (craniopharyngioma, pinealoma, meningioma, metastases)

Vascular (anterior communicating artery aneurysm or ligation, intrahypothalamic hemorrhage)

Other (hydrocephalus, ventricular or suprasellar cyst, trauma, degenerative diseases)

Idiopathic

INCREASED AVP METABOLISM

Pregnancy

NEPHROGENIC DIABETES INSIPIDUS

Congenital (X-linked recessive, AVP V2 receptor gene mutations, autosomal recessive or dominant, aquaporin-2
water channel gene mutations)

Drug induced (demeclocycline, lithium, cisplatin, methoxyflurane)

Hypercalcemia

Hypokalemia

Infiltrating lesions (sarcoidosis, amyloidosis)

Vascular (sickle cell anemia)

Mechanical (polycystic kidney disease, bilateral ureteral obstruction)

Solute diuresis (glucose, mannitol, sodium, radiocontrast dyes)

Idiopathic

PRIMARY POLYDIPSIA

Psychogenic (schizophrenia, obsessive-compulsive behaviors)

Dipsogenic (downward resetting of thirst threshold, idiopathic or similar lesions, as with central DI)

DI, Diabetes insipidus.
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Table 581.1
Etiologic Classification of Congenital Hypothyroidism

PRIMARY HYPOTHYROIDISM
Defect of thyroid development (dysgenesis)
+ Agenesis
* Hypoplasia
* Ectopia
Defects in Thyrotropin (TSH) responsiveness
+ TSH receptor-blocking antibodies
* Mutation in TSH receptor (TSHR)
* Defects in Gsa (GNAS)—pseudohypoparathyroidism
Defect in thyroid hormone synthesis (dyshormonogenesis)
* Defective iodide uptake into follicular cell: sodium—iodide symporter (NIS)
* Defective iodide transport from follicular cell into colloid: Pendred syndrome (SLC26A4)
* lodide organification defects: thyroperoxidase (TPO), dual oxidase 2 (DUOX2), dual oxidase maturation factor
2 (DUOXA2)
* Thyroglobulin synthesis defect: thyroglobulin (TG)
* Deiodination defect: iodotyrosine deiodinase (IYD)
¢ Thyroid hormone transport defect: monocarboxylate transporter 8 (SLC16A2)—X-linked
Iodine deficiency (endemic goiter)
lodine excess
Maternal medications
+ Todides, amiodarone
+ Methimazole, propylthiouracil

* Radioactive iodine (131I)
CENTRAL (SECONDARY) HYPOTHYROIDISM
Isolated TSH deficiency
* Mutation in TSH B-subunit (TSHP)}—depending on mutation measured TSH level may be low, normal, or
elevated
* Mutation in TRH receptor (TRHR)
* Mutation in IGFS1—X-linked central hypothyroidism and macroorchidism (prolactin deficiency and variable
GH deficiency)
Multiple pituitary hormone deficiencies
* Mutation in POU1F1—deficiency of TSH, GH, and prolactin
* Mutation in PROP1—deficiency of TSH, GH, LH, FSH, prolactin, and variably ACTH
* Mutation in HESX1—wariable deficiencies of TSH, GH, LH, FSH, prolactin, and ACTH
* Mutations in other genes: OTX2, LHX3, LHX4, SOX3, FGF8, FGFR1, GLI2, LEPR

ACTH , Adrenocorticotrapic hormone; FSH | follicle-stimulating hormone; GH , growth hormaone;
LH , luteinizing hormone; TRH , thyrotropin-releasing hormone.



& Ooes jo ) sué
ey el gl et

1630550k (SS9 i gaad

g S

gy 97y pae g TV

2,08 3925 ()l easld ;o Ll & jg0 4 wdg e 1S

3,00 )18 el & 00 4y 09,8 8l gy gand v

S oo Hiedle YU (i 50 5 ALl YU i B (yg0,90 Sl oUles bl 5351 5 g0 o 1auss
Bgd Hloys Wb pee BTE cplplo (A1) 5)8)

032092 e 5ke (rlnly 08 (o0 253 55 L ONS 5 4, cady 5 ogdle Loy guuslin 5l (5,0 140

(ﬁ‘ 0)9%) 05.....1‘59 .bl.‘>u‘ G“SL‘T /a; JAA)‘JALJ ‘;aac/@u.&u um ‘A.»jjj.\.g u*‘)‘bﬁ) @Lo).)

(Ta) GamS g i ol J3ls @
g Na JEGl pd o5 50 Ggumwligo oy JUSI o SN ()
LSS g guiSTgoly &y cudlo p bz Lol aaseine
S o SN At oy 4 Gl A S (6 050l
:yle s

(Ta) oS 5565 122l Oleys O

D20 oo Fewls 1 el w3y (YL slaojlasl a4 (Y

HlovnsS Ty audg g 50 IS (Y

llasged b SIS 53 5555 5 g Mg yed oS Tgsol, ablimdle LB aulss s

oS5 PS5 Iy gt = e ¥ —

O iy oy




DAF Juad

Section 586

¥

OAFLY Jguz sl duwin 008 1 yguanlgsl oauay S APS

:APS-1
il ol jos APECED o5Me

Osealgil v
63N JlopogiST - e bauails - (Slsty S gl Ly v

HE-TgeN

il b adsl db ode a1 0590 g0 JSlas
o by v

Ayl syl bgmle v

ads) JU,oT )b v



obogs jo) sue
S il 9 el besa s,

Alopecia

Keratitis
“Dry eyes”
Retinopathy

Hypoparathyroidism
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Periodic fever A A L teex
with rash A 7‘3} -
S e 3
W t L Type 1 diabetes
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Testicular
insufficiency

)
Primary ovarian
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Table 591.1
Causes of Hypercalcemia

I. Neonate/Infant
A. Matemal Disorders
1. Excessive vitamin D ingestion, hypoparathyroidism. pseundohypoparathyroidism
B. Neonate/Infant
. latrogenic: excessive intake of calcium, vitamin D, vitamin A
. Phosphate depletion
. Subcutaneous fat necrosis
. Williams-Beuren syndrome (del7ql1.23/BAZ1B ) (transient receptor potential; 3-channel defect)
. Neonatal severe hyperparathyroidism (CaSR)
. Metaphyseal chondrodysplasia, Murk-Jansen type (PTHIR)
. Idiopathic infantile hypercalcemia (CYP24A1) (25-hydroxyvitamin D 24-hydroxylase)
. Persistent parathyroid hormone—related protein
9. Lactase/disaccharidase deficiency (LCT)
10. Infantile hypophosphatasia (TNSALP)
11. Mucolipidosis type II (GNPTAB)
12. Blue diaper syndrome
13. Antenatal Bartter syndrome types 1 and 2 (SLC12A1, KCNJ1)
14. Distal renal tubular acidosis
15. IMAGe syndrome (CDKNIC)
16. Post bone marrow transplantation for osteopetrosis
17. Endocrinopathies: primary adrenal insufficiency, severe congenital hypothyroidism, hyperthyroidism
II. Hyperparathyroidism
A. Sporadic
1. Parathyroid hyperplasia, adenoma, carcinoma
B. Familial
. Neonatal severe hyperparathyroidism (CaSR)
. Multiple endocrine neoplasia. type I (MENI)
. Multiple endocrine neoplasia. type IIA (RET)
Multiple endocrine neoplasia, type IIB (RET)
Multiple endocrine neoplasia, type IV (CDKN1B)
. McCune-Albright syndrome (GNAS)
. Familial isolated hyperparathyroidism 1 (CDC73)
. Familial isolated hyperparathyroidism 2 (jaw tumor syndrome) (CDC73)
. Familial isolated hyperparathyroidism 3
10. Jansen metaphyseal dysplasia (PTHIR)
C. Secondary/Tertiary
1. Postrenal transplantation
2. Chronic hyperphosphatemia
D. Hypercalcemia of malignancy
1. Ectopic production of parathyroid hormone—related peptide
2. Metastatic dissolution of bone
I1I. Familial Hypocalciuric Hypercalcemia
A, Familial Hypocalciuric Hypercalcemia I (CaSR)
1. Loss-of-function mutations in CaSR
a. Monoallelic: familial benign hypercalcemia
b. Biallelic: neonatal severe hyperparathyroidism
B. Familial Hypocalciuric Hypercalcemia II (GNAL1)
C. Familial Hypocalciuric Hypercalcemia III, Oklahoma Variant (AP2S1)
D. CaSR -blocking autoantibodies
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