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Defined as a serum sodium (Na+) concentration below 135 mmol/L, hyponatremia is likely
the most prevalent and clinically significant electrolyte abnormality in medical practice, most
recently associated with an adverse COVID-19 outcome [1,2]. A working knowledge of how this
disorder presents in mental health practice is advantageous for psychiatrists. Most often arising as an
adverse reaction to psychopharmacological agents including antidepressants and mood stabilizers,
hyponatremia usually develops slowly, leading to subtle symptoms such as lethargy and confusion.

A high index of suspicion for this condition is especially important in the care of elderly patients on
such agents, among whom such symptoms may be misattributed to underlying psychological causes.
An optimal approach to managing patients on psychopharmacological agents includes obtaining a
baseline basic metabolic panel and testing serum sodium (Na+) levels for any changes in clinical status
such as impaired cognition or gait instability. Once hyponatremia is identified, slow-onset symptoms
readily resolve after appropriate treatment such as discontinuing the responsible agent.

In contrast, the rapid onset of hyponatremia presents with alterations of consciousness including
seizures. Acute hyponatremic encephalopathy is a life-threatening neurological emergency which may
occur in the following clinical settings:

. acute psychosis associated with the polydipsia-hyponatremia syndrome
. obsessive-compulsive disorders

. water-loading in anorexia nervosa

. atypical adverse reaction to psychopharmacological agents [3]

. suicide attempt by self-induced water intoxication [4]

The prognosis in such cases depends on a timely diagnosis to facilitate definitive treatment to
reduce acute cerebral edema. A high index of suspicion by the treating psychiatrist for symptomatic
hyponatremia in patients with acute mental status changes facilitates prompt diagnosis of this
condition based on expedited laboratory testing. The interval from diagnosis to definitive therapy is
crucial, as ‘time is brain’ regarding irreversible brain damage.

While intravenous hypertonic saline has been recognized as the treatment of choice for acute
water intoxication since 1938 [5], controversy has until recently surrounded its optimal mode of
administration [6]. Bolus delivery of 100 milliliters of 3% sodium chloride through a peripheral
vein has now been shown in a controlled clinical trial to be as safe as and more efficacious than
continuous infusion [7]. This intervention reliably increases the serum sodium concentration by 4
to 5 mmol/L in the first five minutes, which promotes the flow of water down an osmotic gradient
and out of cells in the central nervous system. Additional boluses may be administered at 10-minute
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intervals depending on the patient’s clinical response. This strategy
has been used safely in emergency departments together with a
strong recommendation to initiate treatment without delay such as
for neuro-imaging studies [8]. This same approach is the standard
of care in the field for athletes with life threatening exercise-induced
hyponatremia and in wilderness medicine [9-12].

A spontaneous diuresis of excess free water often occurs after
the initial treatment with hypertonic saline during which the
serum sodium concentration increases beyond the maximum limits
recommended during the correction in cases of non-acute onset
hyponatremia (no greater than 10 and 16 mmol/L in the first 24
and 48 hours respectively). Use of the arginine vasopressin analogue
desmopressin (1-deamino-8-d-arginine vasopressin; DDAVP) to
moderate such higher rates of correction is not necessary in cases
where the hyponatremia is acute in onset, as osmotic demyelination
syndrome or central pontine myelinolysis as the adaptation of the
central nervous system to hypoosmolality has not yet had time to

take place [13].

Arginine vasopressin receptor blockers such as tolvaptan have no
role in the treatment of symptomatic hyponatremia, although the
safety and efficacy of this agent has been demonstrated in treating
chronic hyponatremia caused by the syndrome of inappropriate
antidiuretic hormone secretion [14]. Conversely, there is no indication
for treatment with hypertonic saline in cases of asymptomatic
hyponatremia, which should not be used with tolvaptan due to the
risk of over-rapid correction.

While the complexities of managing symptomatic hyponatremia
fall under the aegis of medical specialists, the opportunity and
responsibility for a timely diagnosis to promote a favorable outcome
lie with the treating psychiatrist.

References

1. Tucker ME. Inpatient sodium imbalances linked to adverse COVID-19
outcomes. medscape.com; 2021 March 10.

2. Siegel AJ. Hyponatremia in psychiatric patients: update on
evaluation and management. Harvard Review of Psychiatry. 2008
Jan 1;16(1):13-24.

3. Siegel AJ, Forte SS, Bhatti NA, Gelda SE. Drug-related hyponatremic
encephalopathy: rapid clinical response averts life-threatening
acute cerebral edema. The American Journal of Case Reports.
2016;17:150.

4. Siegel AJ, Patti RB, Yip AG. Suicide attempt by clandestine self-
induced water intoxication: rapid clinical response averts life-
threatening acute cerebral edema. American Journal of Medicine.
2020;134(3):e189-e190.

5. Helwig FC, Schutz CB, Kuhn HP. Water intoxication: Moribund
patient cured by administration of hypertonic salt solution. Journal
of the American Medical Association. 1938 Feb 26;110(9):644-5.

6. Garrahy A, Dineen R, Hannon AM, Cuesta M, Tormey W, Sherlock
M, et al. Continuous versus bolus infusion of hypertonic saline
in the treatment of symptomatic hyponatremia caused by
SIAD. The Journal of Clinical Endocrinology & Metabolism. 2019
Sep;104(9):3595-602.

7. Baek SH, Jo YH, Ahn S, Medina-Liabres K, Oh YK, Lee JB, et al. Risk
of overcorrection in rapid intermittent bolus vs slow continuous
infusion therapies of hypertonic saline for patients with
symptomatic hyponatremia: the SALSA randomized clinical trial.
JAMA Internal Medicine. 2021 Jan 1;181(1):81-92.

10.

1.

12.

13.

14.

Ayus JC, Caputo D, Bazerque F, Heguilen R, Gonzalez CD, Moritz
ML. Treatment of hyponatremic encephalopathy with a 3% sodium
chloride protocol: a case series. American Journal of Kidney
Diseases. 2015 Mar 1;65(3):435-42.

Siegel AJ. Hypertonic (3%) sodium chloride for emergent treatment
of exercise-associated hypotonic encephalopathy. Sports Medicine.
2007 Apr;37(4):459-62.

Siegel AJ. Fatal water intoxication and cardiac arrest in runners
during marathons: prevention and treatment based on validated
clinical paradigms. The American Journal of Medicine. 2015 Oct
1;128(10):1070-5.

Hew-Butler T, Rosner MH, Fowkes-Godek S, Dugas JP, Hoffman
MD, Lewis DP, et al. Statement of the third international exercise-
associated hyponatremia consensus development conference,
Carlsbad, California, 2015. Clinical Journal of Sport Medicine. 2015
Jul 1;25(4):303-20.

Bennett BL, Hew-ButlerT, Rosner MH, MyersT, Lipman GS. Wilderness
Medical Society clinical practice guidelines for the management
of exercise-associated hyponatremia: 2019 Update. Wilderness &
Environmental Medicine. 2020 Mar 1;31(1):50-62.

Achinger SG, Ayus JC. Use of Desmopressin in Hyponatremia: Foe
and Friend. Kidney Medicine. 2019 Mar 1;1(2):65-70.

Han SW, Yi JH, Kang KP, Kim HY, Kim SW, Choi HY, et al. Safety and
efficacy of tolvaptan in Korean patients with hyponatremia caused
by the syndrome of inappropriate antidiuretic hormone. Journal of
Korean Medical Science. 2018 Apr 9;33(15).

Curr Res Psychiatry 2021; 1(2):22-23.

23



