response to PTH. In a PHP-II variant, referred to as acrodysostosis
with hormonal resistance (ADOHR), patients have a defect in the
regulatory subunit of PKA (PRKAR1A) that mediates the response to
PTH distal to cAMP production. Acrodysostosis without hormonal
resistance is caused by mutations in the cAMP-selective phosphodiesterase 4 (ADOP4). It remains unclear why the PTH-resistance in some
patients, labeled as PHP-II without bony abnormalities, resolves upon
treatment with vitamin D supplements.
The diagnosis of these hormone-resistant states can usually be made
without difficulty when there is a positive family history for features of
AHO, in association with the signs and symptoms of hypocalcemia. In
both categories—PHP-Ia and PHP-Ib—serum PTH levels are elevated,
particularly when patients are hypocalcemic. However, patients with
PHP-Ib or PHP-II without acrodysostosis present only with hypocalcemia and high PTH levels, as evidence for hormone resistance. In
PHP-Ia and PHP-Ib, the response of urinary cAMP to the administration of exogenous PTH is blunted. The diagnosis of PHP-II, in the
absence of acrodysostosis, is more complex, and vitamin D deficiency
must be excluded before such a diagnosis can be entertained.
TREATMENT

Pseudohypoparathyroidism

PTH OVERWHELMED
Occasionally, loss of calcium from the ECF is so severe that PTH cannot compensate. Such situations include acute pancreatitis and severe,
acute hyperphosphatemia, often in association with renal failure, conditions in which there is rapid efflux of calcium from the ECF. Severe
hypocalcemia can occur quickly; PTH rises in response to hypocalcemia but does not return blood calcium to normal.
Severe, Acute Hyperphosphatemia Severe hyperphosphatemia is associated with extensive tissue damage or cell destruction (Chap. 423).
The combination of increased release of phosphate from muscle and
impaired ability to excrete phosphorus because of renal failure causes
moderate to severe hyperphosphatemia, the latter causing calcium loss
from the blood and mild to moderate hypocalcemia. Hypocalcemia is
usually reversed with tissue repair and restoration of renal function as
phosphorus and creatinine values return to normal. There may even
be a mild hypercalcemic period in the oliguric phase of renal function recovery. This sequence, severe hypocalcemia followed by mild
hypercalcemia, reflects widespread deposition of calcium in muscle
and subsequent redistribution of some of the calcium to the ECF after
phosphate levels return to normal.
Other causes of hyperphosphatemia include hypothermia, massive
hepatic failure, and hematologic malignancies, either because of high
cell turnover of malignancy or because of cell destruction by chemotherapy.
TREATMENT

Severe, Acute Hyperphosphatemia

Treatment is directed toward lowering of blood phosphate by the
administration of phosphate-binding antacids or dialysis, often
needed for the management of CKD. Although calcium replacement may be necessary if hypocalcemia is severe and symptomatic,
calcium administration during the hyperphosphatemic period tends
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Osteitis Fibrosa after Parathyroidectomy Severe hypocalcemia after
parathyroid surgery is rare now that osteitis fibrosa cystica is an infrequent manifestation of hyperparathyroidism. When osteitis fibrosa
cystica is severe, however, bone mineral deficits can be large. After
parathyroidectomy, hypocalcemia can persist for days if calcium
replacement is inadequate. Treatment may require parenteral administration of calcium; addition of calcitriol and oral calcium supplementation is sometimes needed for weeks to a month or two until
bone defects are filled (which, of course, is of therapeutic benefit in the
skeleton), making it possible to discontinue parenteral calcium and/or
reduce the amount.
DIFFERENTIAL DIAGNOSIS OF HYPOCALCEMIA
Care must be taken to ensure that true hypocalcemia is present; in
addition, acute transient hypocalcemia can be a manifestation of a
variety of severe, acute illnesses, as discussed above. Chronic hypocalcemia, however, can usually be ascribed to a few disorders associated
with absent or ineffective PTH. Important clinical criteria include the
duration of the illness, signs or symptoms of associated disorders, and
the presence of features that suggest a hereditary abnormality. A nutritional history can be helpful in recognizing a low intake of vitamin D
and calcium in the elderly, and a history of excessive alcohol intake
may suggest magnesium deficiency.
Hypoparathyroidism and PHP are typically lifelong illnesses, usually (but not always) appearing by adolescence; hence, a recent onset of
hypocalcemia in an adult is more likely due to nutritional deficiencies,
renal failure, or intestinal disorders that result in deficient or ineffective vitamin D. Neck surgery, even long past, however, can be associated with a delayed onset of postoperative hypoparathyroidism. A history of seizure disorder raises the issue of anticonvulsive medication.
Developmental defects may point to the diagnosis of PHP. Rickets
and a variety of neuromuscular syndromes and deformities may indicate ineffective vitamin D action, either due to defects in vitamin D
metabolism or to vitamin D deficiency.
A pattern of low calcium with high phosphorus in the absence of
renal failure or massive tissue destruction almost invariably means
hypoparathyroidism or PHP. A low calcium and low phosphorus pattern points to absent or ineffective vitamin D, thereby impairing the
action of PTH on calcium metabolism (but not phosphate clearance).
The relative ineffectiveness of PTH in calcium homeostasis in vitamin D deficiency, anticonvulsant therapy, gastrointestinal disorders,
and hereditary defects in vitamin D metabolism leads to secondary
hyperparathyroidism as a compensation. The excess PTH on renal
tubule phosphate transport accounts for renal phosphate wasting and
hypophosphatemia.
Exceptions to these patterns may occur. Most forms of hypomagnesemia are due to long-standing nutritional deficiency as seen in
chronic alcoholics. Despite the fact that the hypocalcemia is principally
due to an acute absence of PTH, phosphate levels are usually low,
rather than elevated, as in hypoparathyroidism. Chronic renal failure
is often associated with hypocalcemia and hyperphosphatemia, despite
secondary hyperparathyroidism.
Diagnosis is usually established by application of the PTH immunoassay, tests for vitamin D metabolites, and measurements of the
urinary cAMP response to exogenous PTH. In hereditary and acquired
hypoparathyroidism and in severe hypomagnesemia, PTH is either
undetectable or inappropriately in the normal range (Fig. 424-4).
This finding in a hypocalcemic patient is supportive of hypoparathyroidism, as distinct from ineffective PTH action, in which even mild
hypocalcemia is associated with elevated PTH levels. Hence a failure
to detect elevated PTH levels establishes the diagnosis of hypoparathyroidism; elevated levels suggest the presence of secondary hyperparathyroidism, as found in many of the situations in which the hormone is
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Treatment of PHP is similar to that of hypoparathyroidism, except
that calcium and vitamin D doses are usually higher. Patients with
PHP show no PTH-resistance in the distal tubules—hence, urinary
calcium clearance is typically reduced, and they are not at risk of
developing nephrocalcinosis as are patients with true hypoparathyroidism, unless overtreatment occurs, for example, after the
completion of pubertal development and skeletal mutation, when
calcium and 1,25(OH)2D treatment should be reduced. Variability
in response makes it necessary to establish the optimal regimen for
each patient, based on maintaining appropriate blood calcium level
and urinary calcium excretion and keeping the PTH level within or
slightly above the normal range.

to increase extraosseous calcium deposition and aggravate tissue 2487
damage. The levels of 1,25(OH)2D may be low during the hyperphosphatemic phase and return to normal during the oliguric phase of
recovery.
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