
The pathophysiology of FHH1 is now understood. The primary
defect is abnormal sensing of the blood calcium by the parathyroid
gland and renal tubule, causing inappropriate secretion of PTH and
excessive reabsorption of calcium in the distal renal tubules. The
CaSR is a member of the third family of GPCRs (type C or type III).
The receptor responds to increased ECF calcium concentration by
suppressing PTH secretion through second-messenger signaling at
the CaSR involving the G proteins, Gα11 and Gαq, thereby providing
negative-feedback regulation of PTH secretion. Many different
inactivating CaSR mutations have been identified in patients with
FHH1. These mutations lower the capacity of the sensor to bind
calcium, and the mutant receptors function as though blood calcium
levels were low; excessive secretion of PTH occurs from an
otherwise normal gland. Approximately two-thirds of patients with
FHH have mutations within the protein-coding region of the CaSR
gene. The remaining one-third of kindreds may have mutations in the
promoter/introns of the CaSR gene or are caused by mutations in
other genes.

Even before elucidation of the pathophysiology of FHH, abundant
clinical evidence served to separate the disorder from primary
hyperparathyroidism; these clinical features are still useful in
differential diagnosis. Patients with primary hyperparathyroidism
have <99% renal calcium reabsorption, whereas most patients with
FHH have >99% reabsorption. The hypercalcemia in FHH is often
detectable in affected members of the kindreds in the first decade of
life, whereas hypercalcemia rarely occurs in patients with primary
hyperparathyroidism or the MEN syndromes who are aged <10
years. PTH may be elevated in the different forms of FHH, but the
values are usually normal or lower for the same degree of calcium
elevation than is observed in patients with primary
hyperparathyroidism. Parathyroid surgery performed in a few
patients with FHH before the nature of the syndrome was
understood led to permanent hypoparathyroidism; nevertheless,
hypocalciuria persisted, establishing that hypocalciuria is not PTH-
dependent (now known to be due to the abnormal CaSR in the
kidney).


