Hypocalcemia
Remember about fictitious calcium levels.  Only ionized calcium matters.  Don’t be fooled by 
low serum albumin that only reduces total calcium.
Causes of Hypocalcemia:


--Decreased PTH secretion (loss of parathyroid function)

--Decreased PTH activity (pseudohypoparathyroidism)


--Vitamin D deficiency (dietary or sunlight deficiencies, anticonvulsants)

Signs of Hypocalcemia:


--Neuromuscular (Chvostek’s sign (face scrunch), Trousseau’s sign (BP cuff induces 


hand tetany), muscle cramps, circumoral tingling, siezures)

--Respiratory (laryngeal spasm)

--Cardiovascular (prolonged QT interval)


--Psychiatric (irritability, dementia)


--Other chronic signs (dental problems, calcified basal ganglia)

Vitamin D Deficiency    (Rickets in children, osteomalacia in adults)
Vitamin D (1,25(OH)2D) increases GI calcium and phosphate absorption.
It also potentiates PTH effects, so it indirectly promotes osteoclast and osteoblast bone 
remodeling, and renal calcium reabsorption.
Target organs for 1,25(OH)2D must have a receptor.
Vitamin D deficiency may be caused by dietary or sunlight insufficiency, renal disease,             
1α-hydroxylase deficiency, or drugs (anticonvulsants, theophylline, rifampin).
Hypocalcemia induces secondary hyperparathyroidism.  Therefore, PTH will be high.  Phosphates 
will be extra low because there is poor GI absorption but also increased renal excretion.
Bones will have very large growth plates with bone deformities, softness, and pain.
Hypoparathyroidism
PTH is low.  Renal calcium reabsorption is low, but because of hypocalcemia and low filtered load, 
urinary calcium is low.  Vitamin D activation is impaired, so GI calcium reabsorption is 
impaired as well.
1.  Autosomal Dominant Hypocalcemia.  This is the opposite of FHH.  There is an activating 
mutation of CaSR, causing permanent low PTH and hypercalciuric hypocalcemia 
(because none of the filtered calcium can be reabsorbed).
2.  Autoimmune Polyglandular Syndrome 1 (APS or APECED).  This has a triad of 
hypoparathyroidism, adrenal insufficiency, and mucosal candidiasis.  It is caused by a 
mutation in AIRE on chromosome 21.  Mutation leads to loss of tolerance.
3.  DiGeorge Syndrome.  This is maldevelopment of brachial pouches, with congenital absence 
of parathyroids and thymus, facial abnormalities, and cardiac abnormalities.  It is caused 
by a mutation on chromosome 22.
Parathyroid Hormone Resistance       (Pseudohypoparathyroidism (PHP))
The main findings here are high PTH but persistent hypocalcemia and hyperphosphatemia.
Many other hormones use the same mutated G-protein (GNAS) as part of their receptor, so there 
may be resistance to TSH, LH, and GH as well.

Albright’s Hereditary Osteodystrophy (AHO)
AHO is a syndrome characterized by short stature, obesity, round face, brachymetacarpia (short 
digits), subcutaneous ossification, and mental deficiency.  It is caused by GNAS mutation.

AHO is seen in PHP-1a and pseudopseudohypoparathyroidism (PPHP).
Both PHP-1a and PPHP are caused by the same mutation.  Whether they have PHP-1a or PPHP 
all depends on which allele is mutated.  This is because of imprinting of the GNAS gene.


In the kidney, the paternal GNAS is always turned off, even in normals.

**In PHP-1a, AHO arises because they are completely resistant to PTH and other hormones.  
PHP-1a is caused by a GNAS mutation in the maternal allele.

These patients have hypocalcemia, hyperphosphatemia, hypercalciuria, low urinary cAMP.

**In PPHP they have no hormone resistance, but still have AHO.  They respond normally to PTH.  
PPHP is caused by a GNAS mutation in the paternal allele.

These patients have normal labs and PTH.  They are not hypocalcemic, but have AHO.
**In PHP-1b, there is no AHO.  These patients look normal.  This is because their GNAS is not 
mutated, but they do have defective imprinting.  This defect converts the maternal allele 
into a paternal allel, so GNAS is non-functional in the kidney only.  These patients have 
hypocalcemia, hyperphosphatemia, hypercalciuria, and low urinary cAMP.


Their labs are just like PHP-1a but without the AHO syndrome.
**To distinguish PHP-1 from PPHP, administer PTH.  PHP-1 (both a and b) will not increase 
urinary cAMP and phosphate in response to PTH.  PPHP will respond normally.
	
	PHP1a
	PPHP
	PHP1b

	Ca
	low
	normal
	low

	Phos
	high
	normal
	high

	PTH
	high
	normal
	high

	Urine cAMP (after PTH)
	blunted
	normal
	blunted

	Other hormone resistance
	yes
	no
	no

	AHO
	yes
	yes
	no (look normal)

	GNAS problem
	mutation
	mutation
	imprinting

	Parental origin
	maternal
	paternal
	maternal


