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Editorial
Hyponatremia is defined as a serum sodium level equal to or lower

than 135 mmol/L. It is considered the hydro-electrolyte disorder most
commonly found in clinical practice. There is a well-known
relationship between hyponatremia and the increase in morbidity and
mortality.

The first step is to classify hyponatremia according to the volume
status as hypovolemia, euvolemia or hypervolemia. The most frequent
causes of hyponatremia by hypovolemia are gastrointestinal losses or
sequestration of fluid in a third space, diuretics (mainly in elderly
patients and underweight women), osmotic diuresis, mineralocorticoid
deficiency or salt-losing nephropathy. The causes of hyponatremia by
hypervolemia may be congestive heart failure, nephritic syndrome,
hepatic or renal failure. The hyponatremia in euvolemia may be
secondary to glucocorticoid deficiency, hypothyroidism, acute
psychosis, induced by exercise, drugs or the syndrome of inappropriate
antidiuretic hormone secretion (SIADH), the SIADH being the main
cause [1].

Diagnosis of SIADH is usually reached in patients who are
apparently euvolemic or patients with mild hypervolemia. The
continuous production of ADH, also known as arginine vasopressin
(A-VP), may lead to water retention by the renal collecting duct,
enough to dilute the total amount of sodium in the body without
necessarily producing hypertonic urine. The syndrome was firstly
reported in Bartter and Schwartz’s classic description in 1957 [2].
SIADH has been associated with a wide variety of clinical conditions
such as neoplasia, CNS disorders, lung diseases and medications. A
recent multicenter study on hyponatremia revealed that the main
causes were neoplasia (24%), drugs (18%), lung disease (11%) and
CNS diseases (9%) [3].

The following are the main drugs among those causing
hyponatremia: Diuretics, antidepressants, antipsychotics,
anticonvulsants and chemotherapeutics. The psychotropic drugs most
commonly associated with hyponatremia are the antidepressants,
mainly the serotonin reuptake inhibitors [4]. A recent study carried out
in Denmark showed that all the antidepressants, except for mianserin,
are associated with hyponatremia. The association is stronger with
escitalopram and weaker with duloxetine, venlafaxine and mirtazapine
[5]. Among the anticonvulsants, the carbamazepine is the drug which
is most strongly related with the development of hyponatremia, its
incidence varying between 4.8% and 41.5% [4]. Hyponatremia may be
associated with gait instability and falls, risk of fractures and worsening
of cognitive functions. The following are considered risk factors:
previous hyponatremia, weight <60 kg and psychosis [6].

Clinical Condition
The clinical condition of patients with hyponatremia varies a lot.

Patients that have levels of serum sodium above 125 mmol/L are
usually asymptomatic. Below that level, the following may occur:
Nausea, headache, myalgia, discomfort, drowsiness and ataxia.
Moderate symptoms such as lethargy, disorientation, decreased deep
tendon reflexes, agitation and psychosis appear when ion
concentration reaches between 115 and 125 mmol/L [7]. Severe
symptoms such as convulsions, coma usually secondary to cerebral
edema and respiratory failure occur when concentration drops below
115-120 mmol/L [8]. The lower the serum sodium concentration and
the faster its decrease (>0.5 mmol/h), the more serious the symptoms.
Mortality can reach 50% [9] in patients with untreated severe
hyponatremia.

Treatment
The symptoms and duration of hyponatremia will determine the

choice of treatment. Patients with acute hyponatremia, defined as
hyponatremia of less than 48 hours, need prompt treatment due to the
risk of cerebral edema. In patients with chronic hyponatremia (>48
hours), the brain adapts to plasma hypoosmolality and the rapid
reversal of hyponatremia may lead to osmotic demyelination [3].
Hyponatremia must be treated as chronic when its duration is not
known.

Asymptomatic patients do not need immediate correction.
Symptomatic patients with acute hyponatremia should receive 3%
hypertonic saline at 1-2 ml/kg/hr and intravenous furosemide
simultaneously. Water restriction must be applied in cases of
symptomatic chronic hyponatremia. If convulsion occurs, the case
must be treated as acute; the other cases should be treated with
isotonic saline and intravenous furosemide. The level of serum sodium
must be monitored frequently. The objective of the treatment is to
correct 8 mmol/L in 24 hours. Sodium concentration should not be
increased by more than 12 mmol/L in 24 hours due to the risk of
osmotic demyelination.

Most guidelines recently published agree that fluid restriction,
despite lack of evidence and worries about its efficacy, must be the
first-line therapy for mild to moderate hyponatremia secondary to
SIADH [3].

However, patient adherence to continuous water restriction (or
chronic) is hard to take place. Besides, fluid restriction may be
unfeasible when there is the therapeutic need for intravenous
antibiotics, intravenous fluid, or keeping nutritional support.

When water restriction is applied, the physician must make sure
such restriction will include all kinds of fluid, including intravenous
injections, soup and fruit, and that it will be limited to 500 ml less than
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the daily urine volume. Response can be slow and several days of
restriction may be necessary to achieve normonatremia. Patients who
cannot follow adequate water restriction should receive 30-60 g of urea
daily to induce osmotic diuresis. Some patients will not completely
achieve normal plasma sodium concentration and the intake of
sodium must be continued in order to replace urinary losses [3].

Some cases of SIADH are temporary and do not require specific
therapy. Possible etiologies and their respective treatments are most
often enough to reverse hyponatremia, such as in hyponatremia
associated with pneumonia, which may be corrected by treating the
infection. Drug-induced hyponatremia may be reversed by
discontinuing the use of the substance causing the problem.

The use of therapies aiming to inhibit vasopressin, such as lithium
carbonate, demeclocycline and vaptans, have been used in some
situations; however, they have major drawbacks [10].
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