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Abstract

Hyponatremia is an adverse effect of many antiseizure medications (ASMs). It occurs with interference with
the normal balance of electrolytes within the body. Various risk factors associated with the development of
hyponatremia in patients taking these medications include age, gender, dosage, and combinations with
other drugs. ASMs such as carbamazepine (CBZ), oxcarbazepine (OXC), and valproic acid have a higher risk
of hyponatremia. Hyponatremia induced by an antiseizure medication can occur through various
mechanisms depending on the drug's specific mechanism of action. Hyponatremia can be a potentially fatal
side effect. Patients taking these medications need to be monitored closely for the signs and symptoms of
hyponatremia. Acute hyponatremia, defined as developing in <48 hours, is more likely to show symptoms
than chronic hyponatremia. Signs of acute hyponatremia include delirium, seizures, decerebrate posturing,
and cerebral edema with uncal herniation. Chronic hyponatremia, defined as developing in >48 hours, can
cause lethargy, dizziness, weakness, headache, nausea, and confusion. Hyponatremia is associated with
longer hospital stays and increased mortality. Treatment varies based on the degree of severity of
hyponatremia. Choosing a treatment option should include consideration of the drug causing the electrolyte
disturbance, the patient’s risk factor profile, and the severity of symptoms as they present in the individual
patient. Healthcare providers should be aware of hyponatremia as a potential side effect of ASMs, the signs
and symptoms of hyponatremia, the different treatment options available, and the potential complications
associated with rapid correction of hyponatremia.
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Introduction And Background

Hyponatremia is the most common electrolyte disorder and is characterized by a sodium level <135 mEq/L
[1]. It affects hospitalized patients at a greater rate than the general public. A low serum level of sodium can
cause headache, fatigue, anorexia, vomiting, seizures, and coma [2]. The symptoms are due to the low serum
sodium level pulling the excess water from the bloodstream into the cells including the brain tissue [2]. The
severity of side effects often correlates to the degree of hyponatremia. However, even mild hyponatremia is
associated with increased hospital stay length and mortality [1].

Hyponatremia is a known adverse effect in patients on various drugs, including patients using
anticonvulsant drugs, otherwise known as antiseizure medications (ASMs) [2]. ASMs are a group of
medications commonly used to treat epilepsy and other seizure disorders [3]. ASMs work through various
mechanisms [4]. Consideration in ASM choice must include looking at the spectrum of efficacy,
pharmacokinetic characteristics, safety and tolerability, efficacy against comorbidities, and each drug's
indications relevant to the patient's circumstances (4). ASMs may be divided into different groups depending
on their mechanism of action. The most common groups include drugs that facilitate gamma-aminobutyric
acid (GABA) ergic neurotransmission and those that block neuronal ion channels [5]. This does not
encompass every ASM, and some of the newer drug's mechanisms of action are currently being studied [5].
Although hyponatremia can be caused by almost all ASMs, it is most commonly seen in drug groups that
block neuronal ion channels, specifically those that act on sodium channels [6].

There are several mechanisms by which ASMs can lead to hyponatremia [7]. One common cause of
hyponatremia is an increased secretion of antidiuretic hormone (ADH), which promotes water retention,
diluting the sodium concentration in the blood [7]. ASMs were found to cause hyponatremia via an increased
sensitivity to circulating ADH [8]. In most cases, the hyponatremia caused by ASMs is transient and
asymptomatic.

Acute hyponatremia (defined as developing a serum sodium level <135 meg/L in <48 hours) is more likely to
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be symptomatic than chronic hyponatremia. Delirium, seizures, decerebrate posturing, and cerebral edema
with uncal herniation are symptoms more likely observed with acute hyponatremia. Chronic hyponatremia
(developing in >48 hours) can cause lethargy, dizziness, weakness, headache, nausea, and confusion [6].
Hyponatremia associated with carbamazepine (CBZ) and oxcarbazepine (OXC) is more likely to be the
chronic type [6]. Previous research has shown that risk factors for hyponatremia in patients on ASMs include
age, baseline sodium level, dose or blood concentration of the drugs, and concomitant use of other ASMs,
including levetiracetam. Concomitant drugs that are not ASMs may also increase the risk of hyponatremia,
including diuretics. Other factors that can contribute to hyponatremia in people taking ASMs include
volume-depleting conditions such as dehydration, vomiting, diarrhea, and excessive sweating. These
conditions can exacerbate an imbalance in electrolytes, including sodium [2].

It is important to monitor sodium levels in people taking ASMs. Healthcare workers need to be aware of the
symptoms of hyponatremia to identify the electrolyte imbalance and treat it accordingly [6]. Treatment for
hyponatremia may involve adjusting the dose of the ASM, managing fluid intake, restricting fluids, and
correcting any underlying medical conditions contributing to the imbalance in sodium levels [9]. In this
review, we will discuss common ASMs associated with hyponatremia, the mechanism of action of various
ASMs, clinical symptoms, the presentation of hyponatremia, and treatment strategies for hyponatremia in
patients using ASMs.

Review
Methods

This is a narrative review. The sources for this review are as follows: searching on PubMed, Google Scholar,
Medline, and ScienceDirect using keywords epilepsy, seizures, ADH, AEDS, sodium, hyponatremia.

Antiepileptic drugs

Epilepsy is one of the most common neurologic disorders, occurring throughout the age span. It is found in
approximately 1% of the general population [10]. The first line of treatment for epilepsy is anti-seizure
drugs, also known as ASMs or anticonvulsant medications. ASM development has rapidly accelerated in the
last three decades with the creation of the US National Institutes of Health (NIH)/National Institute of
Neurological Disorders and Stroke (NINDS)-sponsored Anticonvulsant Screening Program (ASP), later
changed to the Epilepsy Therapy Screening Program (ETSP) along with advances in our knowledge of the
neurobiology of epilepsy [10]. Since the ASP and ETSP creation, 18 new ASMs have been approved for
clinical use. The newer drugs possess more favorable pharmacokinetic profiles that act on various molecular
targets; however, there has been no significant improvement in the therapeutic efficacy of the drugs [10].

Before the 19th century, the treatment of epilepsy was based largely on religious or supernatural beliefs. The
condition was initially presented with a negative perspective, often with the patients suffering from
persecution and discrimination. The treatment consisted primarily of herbal remedies, organic concoctions,
and chemicals that lacked respect for scientific scrutiny [10]. Hippocrates described epilepsy as a brain
disorder circa 460-370 BC. It was not until the late 1700s to mid-1800s that his theory took root [10]. The
first treatment came in 1857 from Sir Charles Locock, who recognized that various inorganic bromide salts
resulted in sedative effects [10]. Potassium bromide remained the de facto treatment for epilepsy until 1912
when phenobarbital became available after the discovery of its sedative effects on dogs [10]. To this day,
phenobarbital remains an effective treatment for epilepsy, commonly used in infants and developing
countries. In the 1930s, phenytoin was discovered after Merritt and Putnam invented the electroshock
threshold test to be used with cats. Phenytoin proved to be more effective and less sedating than either
potassium bromide salts or phenobarbital [10]. At the beginning of the NINDS ASP, despite many efforts to
develop multiple new drugs, the only drug developed and approved for use in the US was ethosuximide.
Between the 1960s and mid-1970s, valproate and CBZ were developed in Europe and only later brought to
the US. The first clinically available benzodiazepine, chlordiazepoxide (Librium), also became available in
the UK, followed shortly by diazepam (Valium) [10]. It became evident that the progress in the US by the
NINDS was painstakingly slow. It was not until around 1990 that the NINSD ASP began producing many new
drugs, categorized as third-generation ASMs [10]. Despite the efforts put into developing new and improved
ASMs, the side effect profile remains large and often deters patients from complying with their medication.

Adverse effects and challenges associated with ASMs

Commonly reported side effects associated with ASMs include feelings of tiredness, upset stomach,
dizziness, sexual dysfunction, urinary retention, and blurred vision [11]. Many of these happen within the
first weeks of taking the medications. Patients also report psychological problems associated with slower
thinking, trouble remembering or paying attention, and finding the right words to use [11]. Many of these
adverse effects lead patients to stop using the medication shortly after starting it.

ASMs are known to be teratogenic, leading to possible miscarriages and congenital malformations [12].
However, the prevalence of congenital malformations seen with ASM monotherapy declined from 6.1% in
1998-2004 to 3.7% (-39%) in 2015-2022, most likely due to the increased use of levetiracetam during
pregnancy which is associated with less of a risk. ASMs can also cause sexual dysfunction in both men and
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women. Many patients suffering from epilepsy are young, and these side effects deter them from being
compliant with their medications. As the doctor, it is important to inform the patients of these adverse
effects and their potential benefits, helping them appreciate the challenges associated with the medication.
The use of ASMs is also related to social isolation, dependent behavior, low rates of marriage,
unemployment, and reduced quality of life [11]. There is also an economic burden associated with ASM use.
The new development of the medications has been costly, and they are still often not readily available in
under-resourced healthcare areas [11]. As we will discuss in detail in this article, ASM's adverse effect profile
also includes electrolyte abnormalities, with the most dangerous being hyponatremia. All challenges
associated with medication compliance should be addressed, but the physician prescribing the ASM should
also be acutely aware of the potential complication of hyponatremia by monitoring the patient's sodium
regularly. If a patient develops symptoms of hyponatremia, the ASM should be stopped immediately and
switched to an alternative medication.

Common anticonvulsants associated with hyponatremia

Hyponatremia, a condition defined by low levels of sodium in the blood, is a recognized adverse effect
associated with various ASMs. Among these drugs, OXC and CBZ are the two most commonly linked to
hyponatremia [13]. Eslicarbazepine (ESL) is structurally similar to CBZ and OXC and shares the same active
metabolite as OXC [14,15]. Other ASMs such as phenytoin, topiramate, sodium valproate, and levetiracetam
have also been reported to be associated with hyponatremia, albeit to a lesser extent than CBZ or OXC [16].
Gabapentin and pregabalin are less likely to cause hyponatremia, although a few isolated cases have been
reported.

The association between CBZ, OXC, and hyponatremia dates back to the 1970s and 1980s, with varying
reported incidences across different studies [17,18]. The incidence of hyponatremia caused by OXC ranges
from 25-75%, while for CBZ, it varies from 5-40%. Studies have used different thresholds to define
hyponatremia, contributing to this wide range. For instance, a cross-sectional study by Nielsen found the
frequency of hyponatremia to be just over 50% in OXC-treated patients [18].

Hyponatremia, a condition characterized by low levels of sodium in the blood, is a recognized adverse effect
associated with various ASMs. Among these drugs, OXC and CBZ are the two most commonly linked to
hyponatremia. ESL, structurally similar to CBZ and OXC, shares the main active metabolite with OXC. Other
ASMs, such as Phenytoin, Topiramate, Sodium Valproate, and Levetiracetam, have also been reported to
cause hyponatremia, albeit to a lesser extent than CBZ or OXC. Gabapentin and pregabalin are generally
considered less likely to induce hyponatremia, though isolated cases have been reported.

The association between CBZ, OXC, and hyponatremia dates back to the 1970s and 1980s, with varying
reported incidences across different studies. The incidence of hyponatremia caused by OXC ranges from 25-
75%, while for CBZ, it varies from 5-40%. Studies have used different thresholds to define hyponatremia,
contributing to this wide range. For instance, a cross-sectional study by Nielsen found the frequency of
hyponatremia to be just over 50% in OXC-treated patients.

In a retrospective study by Friis et al., hyponatremia was noted in 23% of OXC-treated patients [19]. Another
study by Dong et al. observed a higher frequency of hyponatremia in OXC-treated patients (29.9%) compared
to CBZ-treated patients (13.5%) (p <0.0001). The incidence of severe hyponatremia (Na<128 mEq/L) was also
higher in OXC-treated patients [20].

Data obtained from a pharmacogenomics database by Berghuis et al. revealed hyponatremia in one-fourth
of those taking CBZ and nearly half of those taking OXC. Rates of severe hyponatremia were 22% and 7% for
CBZ and OXC, respectively. Hyponatremia was symptomatic in 48% and led to hospital admissions in 3%
[21]. A review of medical records by Intravooth et al. at a German epilepsy center showed that only CBZ,
OXC, and ESL were correlated with hyponatremia. The incidence of hyponatremia induced by ESL was not
significantly different from that induced by OXC (43% of patients with OXC and 33% with ESL, p>0.05). Both
were correlated with hyponatremia more often than CBZ (16%). OXC-induced hyponatremia was dose-
related, but ESL-induced hyponatremia was not [22].

The risk of hyponatremia with valproic acid, phenytoin, and topiramate is less understood and documented.
In a retrospective cohort study by Gandhi et al., the use of valproate, phenytoin, or topiramate compared to
no ASM use was associated with a 2.6-fold higher RR of hospitalization with hyponatremia within 30 days of
drug initiation [16]. These findings run contrary to some studies where phenytoin was effectively used to
reverse CBZ-induced water intoxication [23]. Hyponatremia from levetiracetam is rare, but the risk increases
with polypharmacy, old age, and other risk factors [24,25].

Mechanism of action

The regulation of sodium homeostasis, intricately connected with water and osmotic balance, involves the
coordinated action of the renin-angiotensin-aldosterone (RAAS) system and the ADH pathway.
Hyponatremia, characterized by low sodium levels, typically results from a relative excess of water compared
to sodium [7]. In the context of ASMs, hyponatremia has been predominantly linked to inappropriate
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hypersecretion of ADH or arginine vasopressin (AVP), leading to excessive water reabsorption and
subsequent dilution of sodium levels.

Apart from stimulating AVP release, there is evidence to suggest that other mechanisms may cause
hyponatremia from ASMs. Interestingly, individuals experiencing hyponatremia associated with CBZ or
OXC use have shown both elevated and reduced levels of AVP. The term "Nephrogenic Diabetes Insipidus”
was coined to describe a clinical presentation akin to the syndrome of inappropriate ADH secretion but with
undetectable levels of AVP [26].

Studies conducted by Stephens et al. demonstrated impaired water handling in subjects receiving
therapeutic doses of CBZ, with basal plasma AVP concentrations decreasing. This suggested that CBZ's
water-retaining property is mediated by increased renal sensitivity to normal AVP concentrations and the
resetting of osmoreceptors [8]. Similarly, investigations by Sachdeo et al. based on water loading tests after
OXC intake concluded that OXC may directly affect renal collecting tubules or enhance their responsiveness
to circulating AVP [27].

Experimental studies on rats by de Braganca et al. provided insights into the direct effects of CBZ on the
renal collecting tubules. They demonstrated that CBZ increased water permeability and water absorption in
the inner medullary collecting duct perfused in vitro. This effect was attributed to CBZ acting directly on the
V2 vasopressin receptor (V2R) G protein-coupled receptors (GPCRs) complex and increasing the expression
of aquaporin 2 (AQP2) [28].

Further understanding of the intracellular mechanisms involved in CBZ-induced hyponatremia comes from
investigations by Sekiya and Awazu, and Kim et al. [7,29]. Sekiya et al. showed a patient who developed
hyponatremia due to CBZ administration, noting suppressed plasma AVP levels and high urine cyclic
adenosine monophosphate (cAMP)/osmolality, highlighting the cAMP-dependent action of CBZ via the V2
receptor on collecting ducts [29]. Kim et al. delved into the intracellular mechanisms of CBZ-induced AQP2
upregulation in the kidney, concluding that CBZ acts as a V2 receptor agonist, leading to aquaporin
upregulation by accelerating AQP2 transcription and dephosphorylation [7].

Risk factors

While many cases of ASM-induced hyponatremia are asymptomatic and do not require intervention, severe
hyponatremia (defined as a sodium level <128 mEq/L in <48 hours) can lead to neurological damage,
seizures, altered mental status, brainstem herniation, and even death, the severity of these consequences
underscores the importance of identifying risk factors associated with ASM-induced hyponatremia to reduce
patient morbidity and mortality [30].

In a comprehensive twelve-year large-scale cross-sectional cohort study conducted by Yamamoto et al.,
certain ASMs were identified to be more frequently associated with severe hyponatremia [31]. Additionally,
the study highlighted that the use of multiple ASMs, specific drug combinations, and independent patient
risk factors contribute to an increased risk of severe hyponatremia. For instance, the study found that
sodium levels decreased as the dose of CBZ increased, with a significant 10.9-fold higher prevalence of
hyponatremia at CBZ doses exceeding 600 mg/day. This risk was further potentiated by the concomitant use
of valproate [31].

Similarly, as Kim et al. demonstrated, the co-administration of OXC with other ASMs increased the risk of
severe-range hyponatremia (P = 0.043). Moreover, patients taking OXC with non-ASM drugs also led to a
significant increase in the risk of developing OXC-induced severe (P < 0.001) and symptomatic (P = 0.002)
hyponatremia. The study highlighted that the use of non-steroidal anti-inflammatory drugs (NSAIDs),
calcium channel blockers (CCBs), tricyclic antidepressants (TCAs), and diuretics led to an increased risk for
the development of severe range hyponatremia. Old age and the use of diuretics were identified as crucial
independent patient risk factors for OXC-induced severe and symptomatic hyponatremia [30].

A population cohort study conducted in Ontario, Canada, further demonstrated that advancing age increases
the risk of severe range hyponatremia, with increasing age and CBZ use versus nonuse was associated with a
higher 30-day risk of hospitalization with hyponatremia: 82/21,191 (0.39%) versus 30/63,573 (0.05%) with
the relative risk (RR) being 8.20 with a 95% confidence interval (CI) 5.40-12.46 (16).

Gender differences also emerged as a notable factor in ASM-induced hyponatremia. Grikiniene et al. pointed
out that females are more prone to ASM-induced hyponatremia compared to their male counterparts. This
gender-related susceptibility is attributed to differences in sodium metabolism, sodium transport through
the cell membrane, intracellular sodium concentration, and urinary sodium excretion [32].

Clinical symptoms and presentation

Mild hyponatremia is defined as a sodium level between 130-135 mEq/L or a gradual decrease in sodium >48
hours and is usually associated with minimal symptoms. Moderate hyponatremia is a sodium level between
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125-129 mEg/L and can be associated with headache, fatigue, anorexia, and muscle cramping. As mentioned
above, severe hyponatremia is defined by a sodium level <128 mEq/L that results in <48 hours or a sodium
level <120 mEq/L regardless of the time it developed and is associated with the most serious symptoms,
including coma [33].

In a study by Falhammar et al. of the common ASMs prescribed, CBZ, OXC, and levetiracetam were found to
affect sodium levels with the highest incidence [34]. The actual prevalence of ASM-induced hyponatremia is
challenging to ascertain due in part to many patients not being identified, as this condition is often clinically
silent. Asymptomatic hyponatremia can persist until sodium levels are significantly low, and subtle
symptoms may include headache, irritability, nausea, vomiting, and mental disorientation.

The consequences of hyponatremia become more pronounced as sodium concentrations decrease,
potentially leading to increased seizure frequency, respiratory issues, ataxia, and even coma due to cerebral
edema [35,36]. In hyponatremia, free water travels from the hypo-osmolar extracellular fluid to the hyper-
osmolar interior of the cell. Consequently, this can result in cerebral edema, especially in the acute setting.
In acute hyponatremia, free water moves from the hypo-osmolar extracellular fluid to the hyper-osmolar
interior of the cell, causing the cell to swell, contributing to cerebral edema. However, chronic hyponatremia
allows for adaptation over time, allowing the brain cells to tolerate lower sodium levels without causing
cerebral edema, creating a new osmotic equilibrium to prevent cell flooding. This adaptation explains why a
significant number of patients with chronic hyponatremia remain asymptomatic [9].

Age emerges as a significant factor influencing the impact and severity of long-term hyponatremia. Drug-
induced hyponatremia caused by drugs other than ASMs is also more commonly seen in the elderly often due
to polypharmacy and self-medication in this population. However, important age-related physiological
changes also affect the severity of the symptoms, including the body's reduced ability for sodium retention.
The affected sodium homeostasis and the body's handling of ADH account for increased age as a significant
risk factor [37]. The elderly population, in particular, experiences higher rates of hospitalization compared to
their younger counterparts, even with similar degrees of hyponatremia. A study by Renneboog et

al. highlights that elderly patients with chronic hyponatremia are more prone to falls, emphasizing the
broader health implications of this condition in older individuals [36]. Additionally, a retrospective study by
Kinsella et al. showed that there is an increased risk of fracture in older people with even mild hyponatremia
[38].

Chronic hyponatremia induced by ASM may even have some degree of influence over the subjective side
effects of the offending medication. In a study by Berghuis et al., 65% of the study group that complained of
adverse effects had clinical hyponatremia compared to 21% with eunatremia. Moreover, the more significant
the hyponatremia, the more reported adverse effects. Among the patients with adverse effects, 83% had
severe hyponatremia compared to 55% with mild hyponatremia [39]. In another case-control study by
Refardt et al., the findings demonstrated that mild but chronic hyponatremia was associated with
neurocognitive deficits that improved after electrolyte replacement [40].

Treatment strategies

ASMs are believed to induce hyponatremia by causing a syndrome of inappropriate ADH secretion (SIADH).
Therefore, treatment of hyponatremia is focused on the same strategies as treating SIADH with the addition
of removing the offending medication. If hyponatremia is not considered severe and asymptomatic,
removing the offending medication that is causing hyponatremia will suffice along with repeat (Na+) level
measurement.

Other supportive measures for hyponatremia from any cause include fluid restriction and increasing salt
intake via dietary adjustment or implementing salt tablets. If a patient has hyponatremia that leads to
hospitalization, it is important to determine whether a patient has acute versus chronic hyponatremia. This
allows the determination of the best method to correct sodium levels while simultaneously preventing the
serious and feared complication of osmotic demyelination.

Osmotic demyelination is a serious neurological disorder that can develop from the rapid correction of
hyponatremia. The cause is multifactorial and risk factors such as alcoholism, malnutrition, cirrhosis, and
increased age can make a patient more prone to developing osmotic demyelination syndrome. Osmotic
demyelination syndrome is the demyelination of the astrocytes in the pons leading to central pontine
myelinolysis (CPM). This results from the hypo-osmotic environment of the bloodstream causing sodium to
leave the cells rapidly.

If it is determined that hyponatremia has been present for >48 hours, correction is acceptable but should
still be done carefully and as slowly as reasonably possible. Even within the 48-hour window, case reports are
proving osmotic demyelination syndrome can occur, albeit less likely than with chronic hyponatremia [41].
In the case of acute hyponatremia, cells in the brain have yet to become adjusted to the hyponatremic
environment. Thus, prompt administration of supplemental sodium would correct the extracellular
osmolality. If, however, it is known that hyponatremia has been present for >48 hours or if it is unknown
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how long the patient has been hyponatremic, the pace of correction is important to prevent osmotic
demyelination. This is a result of adaptation, where the cells in the brain have created a new osmotic
equilibrium [9,41].

However, suppose too much sodium is given rapidly. In that case, the extracellular fluid becomes
hyperosmotic, and water is drawn from brain cells to reach equilibrium again, which then causes the
syndrome of osmotic demyelination. Conversely, if the patient is already demonstrating neurologic
symptoms, the patient is likely suffering from cerebral edema. In this situation, it is important to rapidly
raise sodium levels to a safe level without regard for osmotic demyelination and then slow down once
neurologic symptoms have improved. If there are signs of cerebral edema, the first management line is rapid
correction with 3% saline at a rate of 1 mL/kg/hr for several hours. If more severe signs are present, such as
seizures or brain herniation, the rate should be increased to 2-3 mL/kg/hr. Hypertonic saline should be
stopped once severe symptoms have resolved and switched to normal saline as soon as feasible.

The goal of correction is no more than 10-12 mmol/L in 24 hours. In brief, if a patient’s ASM is causing
hyponatremia, the best initial treatment is to switch to an alternate ASM. If the patient has symptoms of
cerebral edema, the patient should be hospitalized and corrected rapidly or slowly based on acute versus
chronic hyponatremia [9].

Discussion

Hyponatremia is a serious side effect of many ASMs. Hyponatremia is associated with increased length of
hospital stays and a higher mortality in hospitalized patients. OXC, CBZ, and ESL are associated with higher
rates of hyponatremia. Reported Incidence of hyponatremia ranges from 25-75% for OXC and 5-40% for
CBZ. The risk of hyponatremia with valproic acid, phenytoin, and topiramate is less understood and
documented. The mechanism of ASMs-induced hyponatremia was shown to be due to an increased
sensitivity to circulating AVP. Stephens et al. found that OXC affects renal collecting tubules directly and
enhances their responsiveness to circulating AVP [8].

De Braganca et al. found that CBZ can increase water permeability in the medullary collecting duct, which
induces hyponatremia via dilution [28]. Before this, hyponatremia from ASMs has been mostly attributed to
SIADH. Various risk factors increase the chance of developing hyponatremia with ASM use. The
simultaneous use of medications such as NSAIDs, TCAs, CCBs, and diuretics was found to increase this risk.
Old age was also shown to be an important variable. Of these, old age and the contaminant use of diuretics
were the most important independent risk factors. ASMs induce chronic hyponatremia that becomes
clinically significant at levels <128 mEq. The associated findings can include headache, irritability, nausea
and vomiting, and mental disorientation. Once the sodium concentration reaches low enough levels, it can
increase seizure frequency and cause respiratory issues, ataxia, and even coma as a result of cerebral edema
(6). Elderly patients are at higher risk of hospitalization and more severe symptoms than their younger
counterparts, even at similar sodium levels.

Treatment options for ASM-induced hyponatremia vary depending on the degree of severity and the
offending medication. Stopping the medication is an option for severe cases, especially if they are refractory
to other treatments. The risk versus reward method should be used in patients treated with ASMs. Switching
the ASM to another medication in the same category is another option. Other options include fluid
resuscitation, fluid restriction, and increasing dietary sodium intake. It is important to note that ASMs are
often a necessary entity and the treatment of a patient's seizures is often the ultimate goal. Therefore, if the
patient's seizures are controlled by an ASM causing their hyponatremia and switching the ASM is not an
option, management of the hyponatremia along with continuation of the ASM is necessary.

Conclusions

It is important to determine if the hyponatremia is acute or chronic when deciding on treatment methods.
Complications such as osmotic demyelination are seen with rapid correction of chronic hyponatremia and
should be avoided by titration, slowly bringing sodium levels back to a normal range. Acute hyponatremia
responds better to prompt correction of sodium level. If neurologic symptoms are already present, cerebral
edema needs to be considered as a complication of the low sodium level. If cerebral edema is found, you
must raise sodium levels rapidly without consideration of osmotic demyelination. Hyponatremia is a very
common electrolyte disorder that needs to be treated if identified. Hyponatremia can be a potentially fatal
complication of ASMs. Healthcare must be aware of hyponatremia as a side effect of ASMs, as well as the
signs and treatment options for the condition.
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