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pressure, indicating that the neurohypophysis is intact.

Pathophysiology Hypodipsia results in a failure to drink enough water
to replenish obligatory renal and extrarenal losses. Consequently,
plasma osmolarity and sodium rise often to extremely high levels
before the disorder is recognized. In most cases, urinary loss of water
contributes little, if any, to the dehydration because AVP continues to
be secreted in the small amounts necessary to concentrate the urine.
In some patients this appears to be due to hypovolemic stimulation
and/or incomplete destruction of AVP osmoreceptors because plasma
AVP declines and DI develops during rehydration (Fig. 404-6). In
others, however, plasma AVP does not decline during rehydration
even if they are overhydrated. Consequently, they develop a hyponatremic syndrome indistinguishable from inappropriate antidiuresis.
This suggests that the AVP osmoreceptors normally provide inhibitory and stimulatory input to the neurohypophysis and the patients
can no longer osmotically stimulate or suppress tonic secretion of
the hormone because both inputs have been totally eliminated by the
same pathology that destroyed the osmoregulation of thirst. In a few
patients, the neurohypophysis is also destroyed, resulting in a combination of chronic pituitary DI and hypodipsia that is particularly
difficult to manage.
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Differential Diagnosis Hypodipsic hypernatremia usually can be distinguished from other causes of inadequate fluid intake (e.g., coma,
paralysis, restraints, absence of fresh water) by the clinical history and
setting. Previous episodes and/or denial of thirst and failure to drink
spontaneously when the patient is conscious, unrestrained, and hypernatremic are virtually diagnostic. The hypernatremia caused by excessive retention or intake of sodium can be distinguished by the presence
of thirst as well as the physical and laboratory signs of hypervolemia
rather than hypovolemia.
TREATMENT

Hypodipsic Hypernatremia

Endocrinology and Metabolism

Hypodipsic hypernatremia should be treated by administering
water orally if the patient is alert and cooperative or by infusing
hypotonic fluids (0.45% saline or 5% dextrose and water) if the
patient is not. The amount of free water in liters required to correct
the deficit (ΔFW) can be estimated from body weight in kg (BW) and
the serum sodium concentration in mmol/L (SNa) by the formula ΔFW =
0.5BW × ([SNa – 140]/140). If serum glucose (SGlu) is elevated, the measured S Na should be corrected (SNa*) by the formula SNa* = SNa + ([SGlu – 90]/36).
This amount plus an allowance for continuing insensible and urinary
losses should be given over a 24- to 48-h period. Close monitoring
of serum sodium as well as fluid intake and urinary output is essential because, depending on the extent of osmoreceptor deficiency,
some patients will develop AVP-deficient DI, requiring DDAVP
therapy to complete rehydration; others will develop hyponatremia
and a syndrome of inappropriate antidiuresis (SIAD)-like picture if
overhydrated. If hyperglycemia and/or hypokalemia are present,
insulin and/or potassium supplements should be given with the
expectation that both can be discontinued soon after rehydration
is complete. Plasma urea/creatinine should be monitored closely for
signs of acute renal failure caused by rhabdomyolysis, hypovolemia,
and hypotension.
Once the patient has been rehydrated, an MRI of the brain and
tests of anterior pituitary function should be performed to look for
the cause and collateral defects in other hypothalamic functions.
A long-term management plan to prevent or minimize recurrence
of the fluid and electrolyte imbalance also should be developed.
This should include a practical method to regulate fluid intake in
accordance with variations in water balance as indicated by changes
in body weight or serum sodium determined by home monitoring analyzers. Prescribing a constant fluid intake is ineffective and
potentially dangerous because it does not take into account the
large, uncontrolled variations in insensible loss that inevitably result
from changes in ambient temperature and physical activity.
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HYPONATREMIA DUE TO INAPPROPRIATE ANTIDIURESIS
A decrease in plasma osmolarity/sodium below the normal range
(hypotonic hyponatremia) can be due to any of three different types
of salt and water imbalance: (1) an increase in total body water that
exceeds the increase in total body sodium (hypervolemic hyponatremia); (2) a decrease in body sodium greater than the decrease in body
water (hypovolemic hyponatremia); or (3) an increase in body water
with little or no change in body sodium (euvolemic hyponatremia)
(Chap. 63). All three forms are associated with a failure to fully dilute
the urine and mount a water diuresis in the face of hypotonic hyponatremia. The hypervolemic form typically occurs in disorders like
severe congestive heart failure or cirrhosis. The hypovolemic form
typically occurs in disorders such as severe diarrhea, diuretic abuse,
or mineralocorticoid deficiency. Euvolemic hyponatremia, however,
is due mainly to expansion of total body water caused by excessive
intake in the face of a defect in urinary dilution. The impaired dilution
is usually caused by a defect in the osmotic suppression of AVP that
can have either of two causes. One is a nonhemodynamic stimulus
such as nausea or a cortisol deficiency, which can be corrected quickly
by treatment with antiemetics or cortisol. The other is a primary defect
in osmoregulation caused by another disorder such as malignancy,
stroke, or pneumonia that cannot be easily or quickly corrected.
The latter is commonly known as the syndrome of inappropriate
antidiuretic hormone (SIADH). Much less often, euvolemic hyponatremia can also result from AVP-independent activation of renal V2
receptors, a variant known as nephrogenic inappropriate antidiuresis
or NSIAD. Both of the latter will be discussed in this chapter.
Clinical Characteristics Antidiuresis of any cause decreases the volume
and increases the concentration of urine. If not accompanied by a
commensurate reduction in fluid intake or an increase in insensible
loss, the reduction in urine output results in excess water retention
which expands and dilutes body fluids. If the hyponatremia develops
gradually or has been present for more than a few days, it may be
largely asymptomatic. However, if it develops acutely, it is usually
accompanied by symptoms and signs of water intoxication that may
include mild headache, confusion, anorexia, nausea, vomiting, coma,
and convulsions. Severe acute hyponatremia may be lethal. Other
clinical signs and symptoms vary greatly, depending on the type of
hyponatremia. The hypervolemic form is characterized by generalized
edema and other signs of marked volume expansion. The opposite
is evident in the hypovolemic form. However, overt signs of volume
expansion or contraction are absent in SIADH, SIAD, and other forms
of euvolemic hyponatremia.
Etiology In SIADH, the inappropriate secretion of AVP can have
many different causes. They include ectopic production of AVP by
lung cancer or other neoplasms; eutopic release induced by various
diseases or drugs; and exogenous administration of AVP, DDAVP, or
large doses of oxytocin (Table 404-2). The ectopic forms result from
abnormal expression of the AVP-NPII gene by primary or metastatic
malignancies. The eutopic forms occur most often in patients with
acute infections or strokes but have also been associated with many
other neurologic diseases and injuries. The mechanisms by which these
diseases interfere with osmotic suppression of AVP are not known.
The defect in osmoregulation can take any of four distinct forms
(Fig. 404-6). In one of the most common (reset osmostat), AVP secretion
remains fully responsive to changes in plasma osmolarity/sodium, but
the threshold, or set point, of the osmoregulatory system is abnormally
low. These patients differ from those with the other types of SIADH in
that they are able to maximally suppress plasma AVP and dilute their
urine if their fluid intake is high enough to reduce their plasma osmolarity and/or sodium to the new set point. In most patients, SIADH is
self-limited and remits spontaneously within 2–3 weeks, but about 10%
of cases are chronic. Another, smaller subgroup (~10% of the total)
has inappropriate antidiuresis without a demonstrable defect in the
osmoregulation of plasma AVP (Fig. 404-6). In some of them, all young
boys, the inappropriate antidiuresis has been traced to a constitutively
activating mutation of the V2 receptor gene. This unusual variant may be
referred to as familial nephrogenic SIAD (NSIAD) to distinguish it from
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