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A lesson for the clinical nephrologist: desmopressin and its unforeseen
efficacy in clinical post-obstructive diuresis
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Abbreviations
CRP C-reactive protein

EFWC Electrolyte-free water clearance
ADH  Antidiuretic hormone

AQP-2  Aquaporin-2

The case

A 76-year-old man presented to the Emergency Care depart-
ment with stranguria for five days and recurrent fever. The
patient had a previous history of secondary adrenal insuf-
ficiency after pituitary surgery, treated with hydrocortisone,
and of urinary retention due to benign prostate hyperplasia.
Prior to presentation, the patient had doubled his hydrocor-
tisone dosage, and one hour before admittance, the general
physician had placed a catheter to alleviate urinary reten-
tion. Approximately two liters of urine were rapidly relieved.
Physical examination revealed bibasal rales and pitting
edema of the lower extremities. Patient was normotensive,
with a heart rate of 102 beats/minute and respiratory rate
of 24 breaths/minute. Laboratory tests showed elevated
C-reactive protein (CRP) of 173 mg/L, a leukocytosis of
22.3/nL (neutrophils: 20.5/nL), and a plasma sodium of
118 mmol/L (osmolality: 248 mOsmol/kg), with concur-
rent acute renal failure (plasma creatinine: 202 umol/L,
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plasma urea: 9.3 mmol/L). Urinary sodium at admission was
16 mmol/L, urine osmolality was 259 mOsmol/kg, which
approximated isosthenuria due to post-renal obstruction, as
there were no signs of other conditions causing isosthenuria.
Inflammation parameters and fever were deemed consistent
with urinary tract infection, which could have worsened the
pre-existing stranguria due to prostate hypertrophy. Treat-
ment was started with antibiotics and hydrocortisone, to
prevent adrenal crisis. During admission, urine production
increased, exceeding 500 mL per hour, clinically diagnosed
as post-obstructive diuresis, and plasma sodium concen-
tration increased, exceeding safe limits of 8§ mmol/L/day
(Fig. 1). Fluids were prescribed, with NaCl 0.9% at 250 mL/hour
for 4 h. However, sodium concentrations continued to rise,
and treatment was switched to NaCl 0.45%/Glucose 2.5%
at 300 mL/hour from hour 8 to 12, followed by glucose 5%
at 550 mL/hour from hour 12 to 16. Despite this, plasma
sodium concentration continued to rise to 138 mmol/L.
Desmopressin was initially considered, but dismissed, based
on lack of desmopressin sensitivity in animal models of post-
obstructive diuresis [1]. However, in a final effort to avoid a
further rapid increase in plasma sodium levels, desmopressin
1.0 ug was administered intravenously, combined with 1L
water orally and 550 mL/hour infusion of glucose 5%. Sub-
sequently, urine production decreased to 55 mL/hour, and
sodium levels decreased to 126 mmol/L, within safe limits,
after which fluid infusion was discontinued. At this point,
urine osmolality measured 556 mOsmol/kg, over twice the
urine osmolality of 259 mOsmol/kg at admittance. At hour
39, diuresis resumed, and urine osmolality decreased to 182
mOsmol/kg, indicating loss of desmopressin effect. After-
wards, plasma sodium concentrations normalized, remain-
ing within safe limits [2]. During admission and subsequent
follow-up, no neurological sequelae were observed.
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Fig. 1 Graphical representation of plasma sodium concentrations
(solid line) and diuresis (dotted line) during the first 44 h of admis-
sion, with the vertical dotted line indicating administration of desm-
opressin (simultaneously with high-volume fluid infusion and oral
intake of water)

Lesson for the clinical nephrologist

Our case shows the successful treatment of overcorrection of
hyponatremia with desmopressin in a case of post-obstruc-
tive diuresis. The initial severe hyponatremia was thought
to be caused by insufficient electrolyte-free water clearance
(EFWC) due to post-renal obstruction, which led to water
overload. The differential diagnosis of the hyponatremia was
hypocortisolism or syndrome of inappropriate antidiuretic
hormone (ADH) secretion due to bladder distension. In
both cases, overcorrection of hyponatremia could be treated
with desmopressin [3]. However, both diagnoses could be
rejected. The low urinary sodium concentration, the repeated
hydrocortisone boluses, and the normotensive state argued
against hypocortisolism. The initial iso-osmotic urine makes
excessive antidiuretic hormone secretion unlikely, as SIADH
would have caused a higher urine concentration.

The subsequent overcorrection of the hyponatremia after
fluid infusion was presumed to be due to post-obstructive
diuresis. Alternatively, it has been suggested that severe
hyponatremia may suppress endogenous ADH secretion.
This can respond to desmopressin. The urine production in
the first sixteen hours of admission equals the patient’s entire
calculated total body water excess of 7.5-8 L, and his plasma
sodium levels rose at a steady rate of almost 1.5 mmol/L/hour,
despite interventions. Therefore, is seems unlikely that this
was simply physiological water diuresis. In our opinion,
co-existing post-obstructive diuresis seems more plausible,
although accurately differentiating between these two pos-
sibilities is challenging.

Post-obstructive diuresis is defined as a diure-
sis>200 mL/h for at least 2 h, or> 3000 mL/24 h after
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removal of an obstructive cause. It results from the renal
inability to concentrate urine [4], and can cause fatal dehy-
dration and electrolyte disturbances. The pathophysiology
of post-obstructive diuresis is not completely understood. It
is thought that a reduced expression of tubular transporter
proteins and wash-out of the medullary osmotic gradient are
involved, resulting in lessened ADH sensitivity. Ischemic
damage to juxtamedullary nephrons has also been proposed
[4, 5]. Desmopressin does not affect either of these mecha-
nisms, thus desmopressin is not incorporated in treatment
protocols for post-obstructive diuresis [6]. However, its util-
ity was clearly shown in this case. As tubular ischemia is
unlikely to be resolved via desmopressin (which does not
affect vascular tone like vasopressin), its effects must be
sought either on tubular transporter proteins, or on medul-
lary osmotic gradient, or on a combination thereof, which
we will discuss below.

Rat models have suggested that post-obstructive diuresis
is caused by downregulation of tubular sodium transporters
[7]. Interestingly, this downregulation should have resulted
in urinary sodium loss, and consequently, in high fractional
sodium excretion. However, our patient exhibited low frac-
tional sodium excretion (0.46% at admittance), indicative of
at least some remaining sodium transporter activity. Moreo-
ver, studies have demonstrated prolonged downregulation
of the water channel AQP-2 in urinary tract obstruction [8],
even in the presence of ADH [1]. However, as our patient
responded rapidly to the administration of desmopressin, it
is unlikely that de novo synthesis of AQP-2 was a princi-
pal factor, as it is a time-requiring process. Translocation of
transporters seems a more likely explanation.

Another possible mechanism of action could be the
enhanced restoration of the osmotic gradient. The osmotic
gradient, defined as the difference in osmolality between the
medullary interstitium and the collecting ducts, is indispen-
sable for urine concentration. Adequate vascularization and
urine flow are required to maintain this gradient. In urinary
tract obstruction, the vascular wash-out of the medullary
osmotic gradient occurs, preventing ADH-mediated water
retention. Moreover, the hypotonic hyponatremia which
occurs due to diminished electrolyte-free water clearance
during post-renal obstruction inhibits ADH release. The
lack of circulating ADH further increases electrolyte-free
water loss once the urinary tract obstruction is removed.
Exogenous administration of desmopressin circumvents this
decreased endogenous ADH secretion. Studies have shown
short-term ADH-induced stimulation of renal solute trans-
porters, which rapidly restores medullary hypertonicity [9].
This enables the kidneys to once again concentrate urine,
and decreases urine production, as observed in our case.
From a physiopathologic standpoint, ADH helps to create
the necessary osmotic gradient which the hormone itself
uses to promote renal water retention. This effect would be
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more pronounced because desmopressin is often adminis-
tered at supraphysiological doses compared to endogenous
ADH.

Combining available knowledge on renal physiology, we
hypothesize that the urinary tract obstruction resulted in loss
of both kidney function and electrolyte-free water clear-
ance, reflected by a severe water overload and hypotonic
hyponatremia. After correction of the obstruction, the initial
electrolyte-free water clearance led to a rapid increase in
plasma sodium levels. Since the vasopressin receptors were
intact, the medullary osmotic gradient was quickly restored
as the urinary flow recovered. Previous research [6] shows
that renal insufficiency, azotemia, high plasma sodium bicar-
bonate and other co-morbidities and medications are risk-
factors for developing post-obstructive diuresis.

Our report suggests that in the case of clinical post-
obstructive diuresis leading to rapid plasma sodium correc-
tion desmopressin could serve as an effective treatment.
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