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Figure 404-3 Relationship of plasma AVP to urine osmolarity (A) and plasma osmolarity (B) before and during fluid deprivation–hypertonic
saline infusion test in patients who are normal or have primary polydipsia (blue zones), pituitary diabetes insipidus (green zones), or nephrogenic
diabetes insipidus (pink zones).

AVP to determine if a brain magnetic resonance imaging (MRI) is
needed and sufficient for diagnosis (Fig. 404-4). If plasma AVP on
ad libitum fluid intake is normal or elevated (>1 pg/mL) when measured by a sensitive and specific assay, both primary polydipsia and
pituitary DI are excluded and the diagnosis of nephrogenic DI can be
confirmed, if desired, by a 1- to 2-day outpatient trial of desmopressin
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Figure 404-4 Simplified approach to the differential diagnosis
of diabetes insipidus. When symptoms suggest diabetes insipidus
(DI), the syndrome should be differentiated from a genitourinary (GU)
abnormality by measuring the 24-h urine volume and osmolarity on
unrestricted fluid intake. If DI is confirmed, basal plasma arginine vasopressin (AVP) should be measured on unrestricted fluid intake. If AVP is
normal or elevated (>1 pg/mL), the patient probably has nephrogenic
DI. However, if plasma AVP is low or undetectable, the patient has either
pituitary DI or primary polydipsia. In that case, magnetic resonance
imaging (MRI) of the brain can be performed to differentiate between
these two conditions by determining whether or not the normal posterior pituitary bright spot is visible on T1-weighted midsagittal images.
In addition, the MRI anatomy of the pituitary hypothalamic area can
be examined to look for evidence of pathology that sometimes causes
pituitary DI or the dipsogenic form of primary polydipsia. MRI is not reliable for differential diagnosis unless nephrogenic DI has been excluded
because the bright spot is also absent, small, or faint in this condition.
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therapy. If, however, basal plasma AVP is low or undetectable (<1 pg/
mL), nephrogenic DI is very unlikely and MRI of the brain can be used
to differentiate pituitary DI from primary polydipsia. In most healthy
adults and children, the posterior pituitary emits a hyperintense signal
visible in T1-weighted midsagittal images. This “bright spot” is almost
always present in patients with primary polydipsia but is always absent
or abnormally small in patients with pituitary DI, even if their AVP
deficiency is partial. The MRI is also useful in searching for pathology
responsible for pituitary DI or the dipsogenic form of primary polydipsia (Fig. 404-2). The principal caveat is that MRI is not reliable for
differential diagnosis of DI in patients with empty sella because they
typically lack a bright spot even when their AVP secretion and action
are normal. MRI also cannot be used to differentiate pituitary from
nephrogenic DI because many patients with nephrogenic DI also lack
a posterior pituitary bright spot, probably because they have an abnormally high rate of AVP secretion and turnover.
If MRI and/or AVP assays with the requisite sensitivity and specificity
are unavailable and a fluid deprivation test is impractical or undesirable,
a third way to differentiate between pituitary DI, nephrogenic DI, and
primary polydipsia is a trial of desmopressin therapy. Such a trial should
be conducted with very close monitoring of serum sodium as well as
urine output, preferably in hospital, because desmopressin will produce
hyponatremia in 8–24 h if the patient has primary polydipsia.

TREATMENT

Diabetes Insipidus

The signs and symptoms of uncomplicated pituitary DI can be eliminated by treatment with desmopressin (DDAVP), a synthetic analogue
of AVP (Fig. 404-1). DDAVP acts selectively at V2 receptors to increase
urine concentration and decrease urine flow in a dose-dependent
manner. It is also more resistant to degradation than is AVP and has
a three- to fourfold longer duration of action. DDAVP can be given
by IV or SC injection, nasal inhalation, or orally by means of a tablet of
melt. The doses required to control pituitary DI completely vary widely,
depending on the patient and the route of administration. However,
among adults, they usually range from 1–2 μg qd or bid by injection,
10–20 μg bid or tid by nasal spray, or 100–400 μg bid or tid orally.
The onset of antidiuresis is rapid, ranging from as little as 15 min after
injection to 60 min after oral administration. When given in a dose that
normalizes 24-h urinary osmolarity (400–800 mosmol/L) and volume
(15–30 mL/kg body weight), DDAVP produces a slight (1–3%) increase
in total body water and a decrease in plasma osmolarity/sodium that
rapidly eliminates thirst and polydipsia (Fig. 404-5). Consequently,
water balance is maintained within the normal range. Hyponatremia
does not develop unless urine volume is reduced too far (to less than
10 mL/kg per day) or fluid intake is excessive due to an associated
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