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abnormality in thirst or cognition. Fortunately, thirst abnormalities are 
rare, and if the patient is taught to drink only when truly thirsty, DDAVP 
can be given safely in doses sufficient to normalize urine output (~15–
30 mL/kg per day) without the need for allowing intermittent escape 
to prevent water intoxication.

Primary polydipsia cannot be treated safely with DDAVP or any 
other antidiuretic drug because eliminating the polyuria does not 
eliminate the urge to drink. Therefore, it invariably produces hypona-
tremia and/or other signs of water intoxication, usually within 8–24 
h if urine output is normalized completely. There is no consistently 
effective way to correct dipsogenic or psychogenic polydipsia, but the 
iatrogenic form may respond to patient education. To minimize the 
risk of water intoxication, all patients should be warned about the use 
of other drugs such as thiazide diuretics or carbamazepine (Tegretol) 
that can impair urinary free-water excretion directly or indirectly.

The polyuria and polydipsia of nephrogenic DI are not affected 
by treatment with standard doses of DDAVP. If resistance is partial, it 
may be overcome by tenfold higher doses, but this treatment is too 
expensive and inconvenient for long-term use. However, treatment 
with conventional doses of a thiazide diuretic and/or amiloride in 
conjunction with a low-sodium diet and a prostaglandin synthesis 
inhibitor (e.g., indomethacin) usually reduces the polyuria and 
polydipsia by 30–70% and may eliminate them completely in some 
patients. Side effects such as hypokalemia and gastric irritation can 
be minimized by the use of amiloride or potassium supplements 
and by taking medications with meals.

HYPODIPSIC HYPERNATREMIA
An increase in plasma osmolarity/sodium above the normal range 
(hypertonic hypernatremia) can be caused by either a decrease in total 
body water or an increase in total body sodium. The former results 
from a failure to drink enough to replace normal or increased urinary 
and insensible water loss. The deficient intake can be due either to water 
deprivation or a lack of thirst (hypodipsia). The most common cause of 
an increase in total body sodium is primary hyperaldosteronism (Chap. 
406). Rarely, it can also result from ingestion of hypertonic saline in 
the form of sea water or incorrectly prepared infant formula. However, 
even in these forms of hypernatremia, inadequate intake of water also 
contributes. This chapter focuses on hypodipsic hypernatremia, the 
form of hypernatremia due to a primary defect in the thirst mechanism.

Clinical Characteristics  Hypodipsic hypernatremia is a syndrome char-
acterized by chronic or recurrent hypertonic dehydration. The hyper-
natremia varies widely in severity and usually is associated with signs 

of hypovolemia such as tachycardia, postural hypotension, azotemia, 
hyperuricemia, and hypokalemia due to secondary hyperaldosteronism. 
Muscle weakness, pain, rhabdomyolysis, hyperglycemia, hyperlipidemia, 
and acute renal failure may also occur. Obtundation or coma may be 
present but are often absent. Despite inappropriately low levels of plasma 
AVP, DI usually is not evident at presentation but may develop during 
rehydration as blood volume, blood pressure, and plasma osmolarity/
sodium return toward normal, further reducing plasma AVP.

Etiology  Hypodipsia is usually due to hypogenesis or destruction 
of the osmoreceptors in the anterior hypothalamus that regulate 
thirst. These defects can result from various congenital malforma-
tions of midline brain structures or may be acquired due to diseases 
such as occlusions of the anterior communicating artery, primary or 
metastatic tumors in the hypothalamus, head trauma, surgery, granu-
lomatous diseases such as sarcoidosis and histiocytosis, AIDS, and 
cytomegalovirus encephalitis. Because of their proximity, the osmo-
receptors that regulate AVP secretion also are usually impaired. Thus, 
AVP secretion responds poorly or not at all to hyperosmotic stimula-
tion (Fig. 404-6) but, in most cases, increases normally to nonosmotic 
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Figure 404-5  Effect of desmopressin therapy on fluid intake  
(blue bars), urine output (orange bars), and plasma osmolarity (red line) 
in a patient with uncomplicated pituitary diabetes insipidus. Note 
that treatment rapidly reduces fluid intake and urine output to 
normal, with only a slight increase in body water as evidenced by the 
slight decrease in plasma osmolarity.
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Figure 404-6  Heterogeneity of osmoregulatory dysfunction in 
adipsic hypernatremia (AH) and the syndrome of inappropriate 
antidiuresis (SIAD). Each line depicts schematically the relationship of 
plasma arginine vasopressin (AVP) to plasma osmolarity during water 
loading and/or infusion of 3% saline in a patient with either AH (open 
symbols) or SIAD (closed symbols). The shaded area indicates the normal 
range of the relationship. The horizontal broken line indicates the plas-
ma AVP level below which the hormone is undetectable and urinary 
concentration usually does not occur. Lines P and T represent patients 
with a selective deficiency in the osmoregulation of thirst and AVP that 
is either partial ( ) or total ( ). In the latter, plasma AVP does not change 
in response to increases or decreases in plasma osmolarity but remains 
within a range sufficient to concentrate the urine even if overhydration 
produces hypotonic hyponatremia. In contrast, if the osmoregulatory 
deficiency is partial ( ), rehydration of the patient suppresses plasma 
AVP to levels that result in urinary dilution and polyuria before plasma 
osmolarity and sodium are reduced to normal. Lines a –d represent 
different defects in the osmoregulation of plasma AVP observed in 
patients with SIADH or SIAD. In a ( ), plasma AVP is markedly elevated 
and fluctuates widely without relation to changes in plasma osmolar-
ity, indicating complete loss of osmoregulation. In b ( ), plasma AVP 
remains fixed at a slightly elevated level until plasma osmolarity reaches 
the normal range, at which point it begins to rise appropriately, indicat-
ing a selective defect in the inhibitory component of the osmoregula-
tory mechanism. In c ( ), plasma AVP rises in close correlation with plas-
ma osmolarity before the latter reaches the normal range, indicating 
downward resetting of the osmostat. In d ( ), plasma AVP appears to be 
osmoregulated normally, suggesting that the inappropriate antidiuresis 
is caused by some other abnormality.
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