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We describe a patient with severe hypernatremia and uremia caused by paranoid
adipsia who was treated successfully with hydration and hemodialysis. A previously
healthy 40-year-old woman developed the paranoid idea that her water was
poisoned, so she refused to drink any water. On admission, her blood urea nitrogen
was 208 mg/dL, creatinine 4.90 mg/dL, serum osmolality 452 mOsm/L, serum
sodium 172 mEg/L, urine specific gravity =1.030, urine osmolality 698 mOsm/L,
and urine sodium/potassium/chloride 34/85.6/8 mEg/L. We diagnosed her with
uremic encephalopathy and started intravenous dextrose, but the sodium correction
was incomplete. She underwent two sessions of hemodialysis to treat the uremic
encephalopathy and hypernatremia, and recovered fully without neurological
sequelae. Although the standard treatment for severe hypernatremia is hydration,
hemodialysis can be an additional treatment in cases of combined uremic ence-
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Introduction

Hypernatremia is usually seen in elderly patients with
cerebral lesions who cannot sense a water deficit or in
distressed people”. Psychiatric patients can also lack the
perception of water deficiency and develop hypernatremia
and uremia™. However, there are no clinical reports on
a Korean with severe hypernatremia and uremia caused
by hydrophobia related to paranoid psychosis and treated
with hemodialysis.

Prerenal acute kidney injury (AKI) is commonly seen
with hypernatremia because of the severe water deficit,
and both require large volume fluid replacement. In some
cases of prerenal AKI with severe hypernatremia, the blood
urea nitrogen (BUN) increases over 100 mg/dL, which can
cause uremic complications, such as encephalopathy, bleed-

ing, and uremic effusion. Clinically, uremic encephalopathy

presents as altered consciousness or personality caused by
markedly elevated uremic toxins in the blood and can
cause organic brain damage if left untreated”. Hypernatremia
can be controlled via adequate intravenous water treat-
ment and seldom requires hemodialysis therapy, unless
it is combined with uremic syndrome. However, it has not
been established whether hypernatremia with severe uremia
and uremic encephalopathy should be treated with hydra-
tion alone, or hydration with hemodialysis.

We report a young woman with psychotic paranoid
adipsia who developed severe hypernatremia (172 mEqg/L)
and uremia (208 mEg/L) with uremic encephalopathy. She
was treated successfully with hydration and hemodialysis.

Case

Patient: A 40 year-old-female
Chief complaint: Altered mentality
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Present illness: This previously healthy 40-year-old fe-
male was transported to the emergency room by her neigh-
bors, who heard her moaning in her house. She lived
alone, and 1 month prior to her admission, she developed
the paranoid idea that her water was poisoned, and did
not drink any water or beverages since then.

Past medical history: Non-contributory

Family history: Non-contributory

Physical examination: Her blood pressure was 100/60
mmHg, pulse rate 106/min, respiration rate 16/min, and
body temperature 36.5C. She looked chronically ill, and
her skin and mucosa were extremely dehydrated. There
was no evidence of trauma. A chest examination revealed
a regular heart beat and dlear breathing sounds. The abdo-
men was soft and flat with no palpable mass.

Neurological examination: She was light, drowsy and
disorientated. Her pupils were intact and reactive. The
Glasgow Coma Scale was 11. No cranial nerve problem or
peripheral nerve dysfunction was found.

Laboratory findings: White blood cell count 21,900/mm’
(4000-10,000/mm’), hemoglobin 11.2 g/dL (men 13-17 g/dL:
women 12-16 g/dL), hematocrit 51% (men: 42-50%: wom-
en 36-4496), and platelets 207,000/mm’ (150,000-400,000/
mm’). Her coagulation profile showed an international
normalized ratio of 1.71 (1.2 below) and activated partial
thromboplastin time of 177.4 sec (24-33 sec). Laboratory
chemistry showed blood urea nitrogen 208 mg/dL (8.0-20
mg/dL), creatinine 4.90 mg/dL (0.6-1.2 mg/dL), serum osmo-
lality 452 mOsnyL (289-302 mOsmyL), protein 7.5 g/dL (6.5-
8.2 mg/dL), albumin 4.5 g/dL (3.5-5.1 g/dL), ionized calcium
4.6 mg/dL (4.2-5.4 mg/dL), magnesium 4.5 mg/dL (1.9-2.5
mg/dL), serum sodium 172 mEg/L (135-145 mEq/L), potas-
sium 4.4 mEq/L (3.5-5.5 mEq/L), chloride 127 mEg/L (98-110

mEqg/L), total CO, 21 mEq/L (24-31 mEq/L), aspiratetrans-
aminase 22 [U/L (0-40 TU/L), alanine aminotransferase 16

TU/L (0-40 TUL), total bilirubin 1.1 mg/dL (0.2-1.1 mg/dL),
myoglobin 1,949 ng/mL (28-72 ng/mL), creatine phspho-
kanase 389 IU/L (190 below IU/L), anti-diuretic hormone
8.95 pg/mL(0.0-6.7 pg/mL), adrenocorticotropic hormone
(ACTH) 111 pg/mL(10-60 pg/mL), and cortisol 71 g/mL
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Fig. 1. Changes of serum sodium and urea nitrogen after
treatment. HD: hemodialysis.

(morning 9.4-26.1/evening 1.8-12.7 g/mL). Breathing room
air, the arterial blood gas analysis revealed pH 7.422, PaCO,
35.4 mmHg, PaO, 106 mmHg, and bicarbonate 22.6 mEq/L.
Urinalysis showed specific gravity was >1.030, urine pH
5.0, urine osmolality 698 mOsnyL (300-900 mOsnyL), and
urine sodium/potassium/chloride34/85.6/8mEq/L.

Radiological findings: Brain computerized tomography
(CT) was normal.

Hospital Course: She was diagnosed with uremic ence-
phalopathy due to severe prerenal acute renal failure. Her
estimated water deficit was 5.94 L. We started intravenous
dextrose for 4h, but the changein serum sodium was mini-
mal (171 mEq/L). We therefore started hemodialysis to treat
the uremic encephalopathy. The dialysate sodium level
was 150 mEq/L. After dialysis, the serum sodium decreased
to 160 mEg/L, potassium was 4.2 mEq/L, chloride 124 mEq/L,
and total CO, 23 mEg/L. After a second dialysis treatment,
the sodium was 150 mEqg/L. and she became alert without
neurological sequelae. We continued an intravenous dex-
trose fluid infusion with oral hydration, and the sodium
level normalized on day 3 of hospitalization (Fig. 1). After
discharge, her sodium and chemistry profile remained nor-

mal.

Discussion

This is the first report of hypernatremia and uremia
caused by paranoid hydrophobia in Korea. Paranoid hydro-

phobia can create a water deficit, but is not known to
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create severe dehydration or uremic pre-renal acute kid-
ney injury. Patients with a psychiatric illness can develop
dehydration-induced hypernatremia. Farleyet al. reported
a boy with severe water-deficit-induced hypernatremia
(181 mEqg/L) and shock that developed during the treat-
ment of schizophrenia; he had no sense of thirst, was
hostile and withdrawn, and had neither drunk any water
nor eaten for 6 days. This case showed that adipsic hyper-
natremia can occur even in a young healthy patient”. Dec-
reased water intake can easily cause hypernatremia in eld-
erly patients. Psychotic depression in such patients can also
result in adipsia-induced hypernatremia”. The sodium levels
in three patients who had hypovolemic hypotension were
157-164 mEg/L. Hypernatremia developed in a young
man who suffered psychotic depression and psychotic
adipsia”. He had no sense of thirst, and had neither eaten
nor drunk water. In comparison, our case was unusual be-
cause the patient felt thirsty, but had not drunk water due
to a paranoid delusion that all liquids contained poison.

The standard treatment for severe hypernatremia is
hydration. Isotonic saline is recommended for cases of
volume depletion, while a 5% dextrose water solution is
the treatment of choice for euvolemic hypernatremia”.
Even in extremely severe hypernatremia >200 mEq/L, rapid
infu- sion of fluid can improve the patient’s condition
without neurological sequelae®. It should be emphasized
that rapid correction of hypernatremia can cause cerebral
edema via rapid water shifting into the brain, whereas cent-
ral pontine myelinolysis can be developed by rapid corre-
ction of serum sodium. It is also important that additional
water be added as the amount of urinary and insensible
water is lost during the correction of hypernatremia.

It is not known whether hemodialysis can help a pa-
tient with severe hypernatremia. Hypernatremic patients
with acute kidney failure and metabolic acidosis” or rhab-
domyolysis” can be treated with continuous renal replace-
ment therapy (CRRT). Park et al. reported the usefulness
of CRRT in a patient with congestive heart failureand
severe hypernatremia”. Although our patient did not show

severe metabolic acidosis or rhabdomyolysis, only uremic

encephalopathy, we tried to resolve the hypernatremia
and uremic encephalopathy, as she was young. We wor-
ried that acute hemodialysis might rapidly reduce her serum
sodium level and could create cerebral edema, so we set the
dialysate sodium at the maximum concentration. It is not
clear whether rapid correction of hypernatremia via hemo-
dialysis can lead to neurologic complications. Yang et al.
reported successful treatment of acute severe hypernat-

remia and uremia with hemodialysis therapy without any

. o 10)
neurological complications .

In conclusion, we experienced a case of paranoid adipsia
that led to severe hypernatremia and uremia, which was
treated with hemodialysis therapy without neurological

complications.
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