
Introduction

Diabetes insipidus (DI) is a disease characterized
by hypotonic polyuria, defined as a urine volume >40-
50 mL/kg/day with urine osmolality <300 mOsm/kg,
and consequent polydipsia. There are two forms of DI:
central diabetes insipidus (CDI), due to a partial or
total deficiency of antidiuretic hormone [arginine va-
sopressin (AVP) or vasopressin] and peripheral DI
(PDI), where the V2 receptors in the kidney collecting
tubule are resistant to the action of the hormone itself.
Another condition, which shares similar clinical fea-
tures, is known as psychogenic DI. However, the no-

table difference with this condition is that it does not
involve vasopressin, but instead involves the presence
of a psychiatric disorder called psychogenic polydip-
sia, which is characterized by an uncontrollable desire
to drink fluid.1

In CDI, AVP deficiency may be caused by a defect
in its production by the supraoptic and paraventricular
nuclei of the hypothalamus or its secretion by cells of
neurohypophysis. Causes of this disease can include
genetic disorders, head trauma, tumors, vascular le-
sions, infections and systemic inflammatory diseases.2

Despite numerous etiologies, 30-50% of cases of CDI
remain idiopathic.3

PDI can be the result of drug toxicity (lithium is
one of the most common), obstruction of the urinary
tract, acute tubular necrosis, metabolic disorders and
genetic defects.2

Here we describe a case of a patient who was admit-
ted to our department with severe sepsis and acute kid-
ney failure. After assessment, she was diagnosed with
idiopathic CDI. This report suggests that severe sepsis
may have been the trigger for the disease and examines
the role of apelin in the mechanism underlying CDI.

Case Report

A 57-year-old woman was admitted to our depart-
ment with acute renal failure, pyrexia and psychomo-
tor retardation, which appeared a few days after
performing a cystoscopy to study bladder prolapse.
The patient had a history of hypothyroidism, chronic
headache, hepatitis C virus positivity and bipolar per-
sonality disorder on lithium treatment for more than
20 years. Lithium levels were slightly above the nor-
mal range (1.74 mEq/L) and for this reason the drug
was immediately discontinued.
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On physical examination at the time of admission
the patient’s vital signs included a temperature of
38°C, a heart rate of 104 beats/min, a respiratory rate
of 16 breaths/min and an altered mental state. Oxygen
saturation was 95% without an oxygen supply. Blood
tests showed the following values: white blood cells
11,660/μL (10,200/μL neutrophils), C-reactive protein
150 mg/dL, creatinine 3.51 mg/dL, urea 79 mg/dL,
Na+ 129 mmol/L, k+ 3.5 mmol/L. Blood cultures and
urine cultures were positive for Escherichia coli. The
APACHE II (acute physiology and chronic health
evaluation II) score was calculated at 24, with a risk
of mortality estimated at 49.7%.

After initial investigations once the individual’s
renal function had sufficiently improved, the woman
was subjected to an abdominal computed tomography
with iodine contrast, which showed findings consis-
tent with bilateral pyelonephritis and bilateral pleural
effusions. The patient was subsequently diagnosed
with severe sepsis from E. coli of urinary origin. She
was treated with targeted antibiotics and adequate hy-
dration, after which renal function was rapidly re-
stored and pleural effusions regressed.

After approximately 96 h, post-admission during
the early resolution of the acute event, a progressive in-
crease in urine output, up to a value of 12,000 mL/day
was observed. Laboratory tests showed low levels of
urine osmolality (up to 72 mOsm/kg), high values of

plasma osmolality (with peak of 304 mOsm/kg) and hy-
pernatremia (up to values of 155 mEq/L). Upon exam-
ination, the patient appeared to be confused and
exhibited the following conditions: drowsiness, ideo-
motor slowdown, low blood pressure with a compen-
satory rise in heart rate, arterial oxygen saturation to
normal, intense xerostomia and a strong feeling of fa-
tigue and muscle weakness. She also reported marked
polydipsia, and by monitoring the daily intake of liquids
taken by the patient, intake values up to 10,900 mL per
day were recorded. Given the marked alteration of bio-
chemical parameters and the risk of dehydration, it was
decided not to conduct the fluid deprivation test. The
patient was treated with low dose desmopressin (5 mcg
spray per nostril twice daily) alongside serial blood and
urine tests. The dosage was gradually increased to 120
mcg sublingual capsules twice a day after discharge
from hospital, due to the beneficial effect it had which
was evidenced by her improved clinical condition and
laboratory data (Table 1).

Despite the patient’s clinical history of lithium
therapy and acute kidney failure, the response to
desmopressin along with progressive reduction of di-
uresis and improvement of biochemical parameters,
deposed for CDI diagnosis. To study the etiology of
this disorder the patient underwent a magnetic reso-
nance image (MRI) scan without contrast to study
sella turcica. The scan showed little evidence of a dif-
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Table 1. Laboratory values before and after the initiation of therapy with desmopressin.

Day                                                  24-h urine                 Urine                 Plasma              Plasma             Plasma         GFR       Incoming
                                                      volume (mL)           osmolarity          osmolarity            sodium            creatinine                          liquids
                                                                                      (mOsm/kg)                                                                 (mg/dL)             

1                                                           2500                          -                           -                       132                     3.3                15                 -

3                                                            3600                          -                           -                       146                     1.7                33                 -

4                                                            2200                          -                           -                       150                    1.29               46                 -

5                                                            5200                          -                           -                       152                    1.05               59                 -

6                                                            7500                          -                           -                          -                      0.92               69              7500

9                                                          11,200                       72                        304                     150                    0.66               98            10,900

13                                                        12,000                       99                        294                     145                    0.55              100             7200

Begins desmopressin intranasal 2 mcg 2 times a day

14                                                        10,000                       95                        296                     145                       -                   -               7700

16                                                        56,000                         -                           -                       141                       -                   -               4200

Begins desmopressin oral 60 mcg 2 times a day

19                                                         3600                          -                         285                     140                       -                   -                   -

27                                                         3000                          -                           -                       139                       -                   -                   -

1 month                                                2200                          -                         290                     142                    0.79               89              2000

After discharge begins desmopressin oral 120 mcg 2 times a day and stops it after three months

4 months                                               2000                        380                       292                     142                    0.76               91              2000

GFR, glomerular filtration rate.
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ference in signal intensity between the adenohypoph-
ysis and neurohypophysis. This finding alone, was not
specific to any specific disease process, but instead
suggested a posterior pituitary disorder.4 The secretory
function of the hypophysis was then studied to assess
the possible impairment of the gland. We assayed: fol-
licle-stimulating hormone, luteinising hormone,
oestradiol, growth hormone, prolactin, thyroid stimu-
lating hormone, triiodothyronine, thyroxine, adreno-
corticotropic hormone and cortisol. The basic
hormonal assays were all within normal ranges. The
patient was finally diagnosed with idiopathic CDI
alongside severe sepsis of urinary origin.

In the months following discharge the patient
demonstrated progressive clinical resolution alongside
improved laboratory test values, reaching patient well-
being with discontinuation of therapy after four
months. A control MRI scan with contrast was com-
pletely negative.

Discussion

DI is a rare disease whose etiological diagnosis is
often a complex challenge for the clinician. The mon-
itoring of urine output and daily water intake, as well
as the repeated determination of serum electrolytes,
plasma osmolality and urinary osmolality are funda-
mental to facilitate diagnosis. The levels of plasma an-
tidiuretic hormone (ADH) should be determined when
available, but it is not considered a fundamental exam
for the diagnosis of DI. 

There is some clinical overlap between DI and
psychogenic polydipsia, like the high flow of dilute
urine and increased thirst. The distinctive element
between DI and psychogenic polydipsia (in addition
to response to the water deprivation test) is the pres-
ence of elevated serum sodium levels in the former
compared to low serum sodium levels in the latter.5

In our case, the water deprivation test was not per-
formed because the biochemical data were already
sufficient for diagnosis, as well as the potential risks
regarding severe dehydration and its related compli-
cations.

After confirming the presence of DI, the gradual
response to the administration of desmopressin
(DDAVP), a synthetic analogue of vasopressin, al-
lowed the distinction between the central and nephro-
genic form of the disease. The central form is linked
to a lack of ADH and responds well to exogenous ad-
ministration of the hormone usually with a gradual de-
crease in urine output and an increase in urinary
osmolality, respectively. Conversely in nephrogenic
DI, exogenous administration of ADH has no effect as
the problem lies with the insensitivity of the renal col-
lecting tubule to the hormone.6 In our case, after a few
days of desmopressin therapy we noted a reduction in

urinary output and an increase in urinary osmolality,
which in turn led us to give a diagnosis of CDI. This
excludes a nephrogenic form due to the lithium ther-
apy (even though this drug was discontinued immedi-
ately upon admission, before the patient developed
polyuria) or to the acute renal failure that she pre-
sented with when this came to our attention. 

In order to understand the cause of CDI, a brain
MRI without contrast was performed to study the sella
turcica and to exclude an expansive process, signs of
encephalitis or meningitis and vascular lesions. This
radiological exam showed a normal-size pituitary
gland without any focal parenchymal lesions, but it
demonstrated a reduction of the normal hyper intense
signal of neurohypophysis on T1-weighted sequences
due to phospholipid or secretory granules contained
within the pituicyte.7 Such radiological evidence in
isolation does not have sufficient specificity in order
to establish any etiologic diagnosis but does not ex-
clude the diagnosis of CDI.

After reviewing many of the most common and
known etiologies, we wondered whether the state of
severe sepsis that occurred in the aforementioned pa-
tient could be responsible for the onset of neurogenic
DI. There is a possibility that a systemic condition
such as severe sepsis could determine the dysfunction
of the hypothalamic-pituitary axis. In line with this,
we assume that apelin can play a more or less decisive
role in this hormonal disorder.

Apelin is a neuropeptide expressed in the
supraoptic and paraventricular nuclei of the hypo-
thalamus. It acts on localized vasopressinergic recep-
tors in these neurons by inhibiting their activity and
vasopressin release, and thus in turn acts as a di-
uretic.8,9 The apelinergic system is involved in the
regulation of fluid homeostasis and it could be in-
volved in pathogenesis of diabetes insipidus.10,11

Some case-control studies have shown that in pa-
tients with sepsis the levels of blood apelin are higher
than in healthy subjects, and its increase is directly
correlated with the severity of the condition of sepsis
assessed by the APACHE II score.12,13

According to our assumption (which should also
be supported by experimental studies), the reduction
of vasopressin could be due, at least in part, to its own
increasing levels of apelin during severe sepsis. We
note that the patient in question began developing
polyuria within four days of hospitalisation. These ob-
servations combined together with the answer to
DDAVP and the MRI scan led us to come to the diag-
nosis of CDI during a septic state.

The normalisation of the clinical and radiological
features after three months seems to confirm our hy-
pothesis, deposing for a transitory form of CDI, re-
gressed with complete resolution of the state of the
septic patient.
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Conclusions

It is not currently known why only some patients
could develop diabetes insipidus during a sepsis condi-
tion and other do not. It is likely that other factors sup-
port the role of apelin in the determination of CDI in
severe sepsis and further investigations are necessary
to identify this correlation. More data are certainly re-
quired to confirm our hypothesis that the state of severe
sepsis is a possible cause of transitory CDI, but it could
certainly explain many cases of idiopathic CDI.
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