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age,chronic Kidney disease and Hypothyroidism.

ABSTRACT

Antidepressants are routinely used by General Practitioners (GP) as well as Psychiatrists to treat Depression. They are
tolerated well. However, in certain patient populations, they are associated with SIADH (Syndrome of Inappropriate Anti-
Diuretic Hormone Secretion) and Hyponatremia. Various research studies have shown that all antidepressants are
associated with Hyponatremia. Hyponatremia as a side effect of antidepressant therapy is more commonly seen in old

In this article, the authors discuss in relation to Hyponatremia and psychiatric disorders.

INTRODUCTION

Hyponatremia is one of the most common electrolyte
disturbances in which patients present with psychiatric
symptoms but often go unrecognized and undiagnosed.

Psychotropic drugs which can cause hyponatremia are
antidepressants like serotonin reuptake inhibitors (SSRIs)
(escitalopram, sertraline, fluoxetine, and paroxetine),
antiepileptics such as carbamazepine and oxcarbazepine,
and antipsychotics such as risperidone, clozapine,
amisulpride, aripiprazole,and haloperidol.

Classification

Hyponatremia presents as hypertonic or hypotonic; however,
only hypotonic hyponatremia is of clinical relevance.
Hypotonic hyponatremia is categorized by severity and
volume status. Severity of hyponatremia is classified as acute
or chronic, differentiated by sodium levels and patient
symptoms. Mild-to-moderate hyponatremia is a more chronic
and asymptomatic condition and is defined as a sodium
concentration of 120 to 135 mEq/L. Severe hyponatremia is a
medical emergency and is usually defined as a sodium
concentration of <120 mEq/L or hyponatremia with symptoms
that may include seizures,coma, and respiratory arrest.

After severity is assessed, the patient's volume status is
classified as hypervolemic (increased total body water),
euvolemic (increased total body water but not clinically
significant on physical examination), or hypovolemic (low
total body water). This discussion will focus primarily on
euvolemic hyponatremia induced by SIADH (syndrome of
inappropriate antidiuretic hormone secretion) and
psychogenic polydipsia.

Diagnosis and Assessment
The fundamental criteria considered when diagnosing
|

hyponatremia are plasma osmolality, urinary electrolytes,
volume status, fractional excretion of sodium (FeNa), and the
ability to rule out hypothyroidism and glucocorticoid
deficiency.

Hypovolemic hyponatremia is usually seen in patients
presenting with severe diarrhea or vomiting and urine
sodium values <30 mmol/L. In euvolemic patients,
hyponatremia is most often due to SIADH, and patients
typically have urine sodium levels >40 mEq/L. Patients
presenting with SIADH are usually asymptomatic unless the
sodium level is below 120 mEq/L. Free water excretion is
impaired in SIADH, as evidenced by urine osmolality levels
>100 mOsm/kg.

Main types of eating disorders with hyponatremia

Eating disorders are characterized by a disturbance in eating
or eating related behavior and body image associated with
substantial distress and psychosocial impairment and/or
jeopardizing physical health. Anorexia Nervosa, Bulimia
Nervosa, and Binge Eating Disorder are the most well-known
and best understood eating disorders. Other recognized
eating disorders include avoidant/restrictive food intake
disorder, pica,and rumination disorder.

Anorexia Nervosa is distinguished by severe restriction in
nutritional intake leading to a BMI that is less than 18.5 kg/m2
in adults, an intense fear of becoming fat, gaining weight, and
distortionin body shape and image.

Bulimia Nervosa is characterized by recurrent episodes of
binge eating and compensatory behavior aimed at
preventing weight gain, occurring at least once a week for at
least 3 months. Like in the binge-purge subtype of Anorexia
Nervosa, these purging behaviors may include self-induced
vomiting, misuse of diuretics, or laxatives, or excessive
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If untreated and persistent, these two types of eating
disorders result in electrolyte and acid-base disturbances,
affecting serum and urine sodium, potassium, and chloride,
and serum bicarbonate and pH.

Common electrolyte disturbances include hypokalemia and
hyponatremia. Hyponatremia is defined by a serum sodium
concentration of <135 mEQ/L. Patients who purge
consistently lose sodium through fluid output; self-induce
vomiting, laxatives abuse leading to diarrhea; and diuretic
abuse, leading to excessive urination. This decrease in
effective circulating vascular volume stimulates the release of
antidiuretic hormone (ADH) from the pituitary gland leading
to water reabsorption through the kidneys. The body's
attempt to preserve volume leads to dilution of the sodium
already present in circulation. Hyponatremia in our eating
disordered patients can be associated with low, normal or
high serum tonicity. Hyponatremia associated with
hypovolemia is as a result of low serum tonicity. Hyponatremia
may also result from excessive water intake or impaired renal
sodium reabsorption due to chronic starvation.

PsychoticIllnesses

One of the most common psychotic illnesses that affect serum
sodium is schizophrenia. Patients with schizophrenia can
experience primary psychogenic polydipsia (PPD),
characterized by an increase of fluid intake along with
excretion of excessive amounts of dilute urine exceeding
40-50 mL/kg of body weight. It is hypothesized that this
occurs in patients with schizophrenia due to elevated levels of
dopamine that stimulate the thirst center.

Drugs

Psychotropic agents have often been implicated in the
causation of hyponatremia, including both antidepressants
(tricyclics, selective serotonin reuptake inhibitors [SSRIs],
and monoamine oxidase inhibitors) and antipsychotic drugs
(phenothiazines and butyrophenones).

Known risk factors for antidepressant-associated
hyponatremia are advanced age, female sex, low body
weight, low baseline serum sodium, and abnormal potassium
level as well as other medical conditions such as heart failure,
malignancy, liver disease, adrenal insufficiency, and possibly
hypothyroidism.

Evidence suggests serotonin (5-hydroxytryptamine, 5-HT)
and 5-HTergic drugs can induce enhancement of both central
5-HT transmission and antidiuretic hormone (ADH) secretion
at the level of the posterior pituitary, resulting in SIADH-
associated hyponatremia. Multiple 53-HT receptors (8-HT2, 5-
HT4, and 5-HT7 receptors) engage in the regulatory pathway,
with 5-HT2 receptors being the predominant group.
Additionally, dopamine modulates the activity of ADH
secretory cells responding to changes in osmolality and
stimulates ADH release from the hypothalamus,
predominantly via D2 receptors. Duloxetine not only inhibits
the reuptake of 5-HT and norepinephrine but also increases
dopamine, specifically in the prefrontal cortex. Duloxetine
can affect multiple neuroendocrine pathways and thereby
interfere with ADH secretion.

Dopamine (DA), released from the neurons of the substantia
nigra pars compacta into the striatum, plays an important role
in regulating normal and abnormal behaviors. Moreover,
dysfunctions of dopaminergic neurotransmission are
involved in the pathophysiology of various neuropsychiatric
disorders including Parkinson's disease, schizophrenia,
attention deficit hyperactivity disorder, drug abuse and
depression.

Escitalopram, one of the newest additions to the Selective
serotonin reuptake inhibitors (SSRIs), is a pure S-enantiomer
of racemic citalopram and is the most selective among the

SSRIs. Escitalopram is the mainstay pharmacotherapy for
depressive disorders in the elderly due to their wider safety
margin.

Escitalopram as the indicative drug for hyponatremia is
reported much less compared to other SSRIs. The mechanism
of action is hypothesized to be syndrome of inappropriate
secretion of antidiuretic hormone.

Fluoxetine (an SSRI) is used for the treatment of depression,
anxiety disorder, obsessive-compulsive disorder, and
bulimia nervosa. Fluoxetine (an effective and well-tolerable
antidepressant) has the favourable adverse effect profile. The
most common side effect of it are nausea, headache,
diarrhoea, and insomnia. Sedation and orthostatic
hypotension are less common as side effects. But in the
literature, hyponatremia due to fluoxetine use has not yet
beenreported in young patients without risk factors.

Treatment

Treatment depends on the severity of hyponatremia. In the
case of patients with eating disorders, psychiatrists and
nutritionists should be consulted and involved in treatment
and care to facilitate discontinuation of purging, and
excessive water drinking.

When treating hyponatremia, it is important to recognize that
there is a high risk of morbidity and mortality in conditions
where hyponatremia develops within 48 h, post-op
hyponatremia in female and pediatric populations, patients
with history of cerebral pathology, as well as those presenting
with psychosis (because they could have ingested large
amounts of water). Regardless of symptom severity, it is
important to note that increasing serum sodium level by 4-6
mEqg/L in 24 h can reverse symptoms, and the rate should
never exceed 8 mEq/L in a day, as rates faster than this can
increase risk of demyelination. Asymptomatic hyponatremia,
if mild, may be left untreated.

CONCLUSION
Hyponatremia is a complex electrolyte disturbance which
can both manifest with psychiatric symptoms.

The mechanisms that lead to hyponatremia vary, and at times
hyponatremia may be a result of a drug side effect or drug-
drug interaction. Given the potential for hyponatremia to
cause significant morbidity and potential mortality, clinicians
are urged to consider screening for plasma sodium in patients
atrisk of hyponatremia.
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