Table 404-2 C auses of Syndrome of Inappropriate
Antidiuretic Hormone (SIADH)
Neurologic
Guillain-Barré syndrome
Multiple sclerosis
Delirium tremens
Amyotrophic lateral sclerosis
Hydrocephalus
Psychosis
Peripheral neuropathy
Congenital malformations
Agenesis corpus callosum
Cleft lip/palate
Other midline defects
Metabolic
Acute intermittent porphyria
Pulmonary
Asthma
Pneumothorax
Positive-pressure respiration
Drugs
Vasopressin or desmopressin
Serotonin reuptake inhibitors
Oxytocin, high dose
Vincristine
Carbamazepine
Nicotine
Phenothiazines
Cyclophosphamide
Tricyclic antidepressants
Monoamine oxidase inhibitors

other possible causes of the syndrome. The inappropriate antidiuresis
in these patients appears to be permanent, although the hyponatremia
is variable owing presumably to individual differences in fluid intake.
Pathophysiology Impaired osmotic suppression of antidiuresis results
in excessive retention of water and dilution of body fluids only if
water intake exceeds insensible and urinary losses. The excess intake is
sometimes due to an associated defect in the osmoregulation of thirst
(dipsogenic) but can also be psychogenic or iatrogenic, including
excessive IV administration of hypotonic fluids. In SIADH and other
forms of euvolemic hyponatremia, the decrease in plasma osmolarity/
sodium and the increase in extracellular and intracellular volume are
proportional to the amount of water retained. Thus, an increase in
body water of 10% (~4 L in a 70-kg adult) reduces plasma osmolarity
and sodium by approximately 10% (~28 mosmol/L or 14 meq/L). An
increase in body water of this magnitude is rarely detectable on physical examination but will be reflected in a weight gain of about 4 kg. It
also increases glomerular filtration and atrial natriuretic hormone and
suppresses plasma renin activity, thereby increasing urinary sodium
excretion. The resultant reduction in total body sodium decreases the
expansion of extracellular volume but aggravates the hyponatremia
and further expands intracellular volume. The latter further increases
brain swelling and intracranial pressure, which probably produces
most of the symptoms of acute water intoxication. Within a few days,
this swelling may be counteracted by inactivation or elimination of
intracellular solutes, resulting in the remission of symptoms even
though the hyponatremia persists.
In type I (hypervolemic) or type II (hypovolemic) hyponatremia,
osmotic suppression of AVP secretion appears to be counteracted by
a hemodynamic stimulus resulting from a large reduction in cardiac
output and/or effective blood volume. The resultant antidiuresis
is enhanced by decreased distal delivery of glomerular filtrate that
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Differential Diagnosis SIADH is a diagnosis of exclusion that usually
can be made from the history, physical examination, and basic laboratory data. If hyperglycemia is present, its contribution to the reduction in plasma sodium can be estimated either by measuring plasma
osmolarity for a more accurate estimate of the true “effective” tonicity
of body fluids or by correcting the measured plasma sodium for the
reduction caused by the hyperglycemia using the simplified formula
corrected Pna = measured Pna + (Pglu – 90)/36
where Pna = plasma sodium in meq/L and Pglu = plasma glucose in mg/dL.
If the plasma osmolarity and/or corrected plasma sodium are below
normal limits, hypotonic hyponatremia is present and further evaluation to determine the type should be undertaken in order to administer
safe and effective treatment. This differentiation is usually possible by
evaluating standard clinical indicators of the extracellular fluid volume
(Table 404-3). If these findings are ambiguous or contradictory, measuring plasma renin activity or the rate of urinary sodium excretion
may be helpful provided that the hyponatremia is not in the recovery
phase or is due to a primary defect in renal conservation of sodium,
diuretic abuse, or hyporeninemic hypoaldosteronism. The latter may
be suspected if serum potassium is elevated instead of low, as it usually is in types I and II hyponatremia. Measurements of plasma AVP
are currently of no value in differentiating SIADH from the other
types of hyponatremia since the plasma levels are elevated similarly in
all. In patients who fulfill the clinical criteria for type III (euvolemic)
hyponatremia, morning plasma cortisol should also be measured to
exclude secondary adrenal insufficiency. If it is normal and there is no
history of nausea/vomiting, the diagnosis of SIADH is confirmed, and
a careful search for occult lung cancer or other common causes of the
syndrome (Table 404-2) should be undertaken.
SIAD due to an activating mutation of the V2 receptor gene should
be suspected if the hyponatremia occurs in a child or several members
of the family or is refractory to treatment with a vaptan (see below).
In that case, plasma AVP should be measured to confirm that it is
appropriately suppressed while the hyponatremia and antidiuresis are
present, and the V2 receptor gene should be sequenced, if possible.
TREATMENT

CHAPTER 404 Disorders of the Neurohypophysis

Neoplasms
Carcinomas
Lung
Duodenum
Pancreas
Ovary
Bladder, ureter
Other neoplasms
Thymoma
Mesothelioma
Bronchial adenoma
Carcinoid
Gangliocytoma
Ewing’s sarcoma
Head trauma (closed and
penetrating)
Infections
Pneumonia, bacterial or viral
Abscess, lung or brain
Cavitation (aspergillosis)
Tuberculosis, lung or brain
Meningitis, bacterial or viral
Encephalitis
AIDS
Vascular
Cerebrovascular occlusions,
hemorrhage
Cavernous sinus thrombosis

results from increased reabsorption of sodium in proximal nephron. 2281
If the reduction in urine output is not associated with a commensurate reduction in water intake or an increase in insensible loss, body
fluids are expanded and diluted, resulting in hyponatremia despite an
increase in body sodium. Unlike SIADH and other forms of euvolemic
hyponatremia, however, glomerular filtration is reduced and plasma
renin activity and aldosterone are elevated. Thus, the rate of urinary
sodium excretion is low (unless sodium reabsorption is impaired by
a diuretic), and the hyponatremia is usually accompanied by edema,
hypokalemia, azotemia, and hyperuricemia. In type II (hypovolemic)
hyponatremia, sodium and water are also retained as an appropriate
compensatory response to the severe depletion.

Hyponatremia

The management of hyponatremia differs depending on the type
and the severity and duration of symptoms. In acute symptomatic
SIADH, the aim should be to raise plasma osmolarity and/or plasma
sodium at a rate approximating 1% an hour until they reach levels
of about 270 mosmol/L or 130 meq/L, respectively. This can be
accomplished in either of two ways. One is to infuse hypertonic
(3%) saline at a rate of about 0.05 mL/kg body weight per minute.
This treatment also has the advantage of correcting the sodium
deficiency that is partly responsible for the hyponatremia and
often produces a solute diuresis that serves to remove some of
the excess water. The other treatment is to reduce body water by
giving an AVP receptor-2 antagonist (vaptan) to block the antidiuretic effect of AVP and increase urine output (Fig. 404-7). One
of the vaptans, a combined V2/V1a antagonist (Conivaptan), has
been approved for short-term, in-hospital IV treatment of SIADH,
and others are in various stages of development. With either
approach, fluid intake should be restricted to less than urine
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