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INTRODUCTION 

Hyponatremia is a disturbance in normal electrolyte 

concentrations, defined specifically as serum sodium 

below 136 mmol/L. 

It is prevalent in approximately 2.5% of the general 

hospital inpatient population, but can approach 11% 

prevalence among elderly patients. Symptoms of 

hyponatremia vary by severity and rapidity of onset. 

They involve central nervous system disturbances, but 

can mimic gastrointestinal problems and depression.
1
 If 

untreated, hyponatremia can lead to seizure, coma, and 

respiratory arrest when serum sodium levels fall below 

120 mmol/l.
2
 

Worldwide, the population is aging, with more prominent 

demographic shifts occurring in developed nations with 

the best access to health care. Aged persons are 

susceptible to depression at a rate that exceeds that of 

their younger peers. 

Hyponatremia has been associated with antidepressant 

use in the elderly. It is prompted by multiple classes of 

medications, and rates of hyponatremia are higher in 

elderly patients. As the elderly population grows 

worldwide, the potential for significant rates of otherwise 

avoidable morbidity and mortality due to the 

antidepressant-related hyponatremia experiences 

commensurate growth. 

ABSTRACT 

Background: Hyponatremia is known to occur in patients on antidepressants. It 

is prevalent in approximately 2.5% of general hospital inpatient population, but 

can approach 11% among elderly patients. Relying only on symptoms for 

detecting hyponatremia may lead to under-diagnosing of hyponatremia; 

therefore, routine and frequent testing for serum sodium level is recommended, 

especially for older patients. This study is done to analyse the association 

between serum sodium levels and SSRIs in patients with depression. 

Methods: A Prospective, Interventional study in the in-patient and out-patient 

department of Psychiatry Department was conducted for 3 months (August 

2105 to October 2015). A total of 100 patients, aged over 18 years, diagnosed of 

depression, on SSRIs were analysed. Changes in serum sodium levels were 

observed at baseline and Week 4 of starting SSRI. 
Results: A total of 100 patients were analyzed. 8 patients had serum sodium 

≤130mmol-1, out of which 5 were females (62.5%) and 3 were males (37.5%). 

Prevalence of hyponatremia was more pronounced in patients aged >60 years 

(100%), on Fluoxetine or Sertraline. Patients between15 to 45 years of age did 

not experience any clinically significant hyponatremia at the fourth week after 

the therapy. 

Conclusions: Our study indicates that users of SSRIs in elderly age group have 

a higher risk of developing hyponatremia. Clinicians evaluating elderly patients 

taking SSRIs are encouraged to monitor serum sodium if the patient presents 

with vague, nonspecific symptoms commonly associated with older age or 

depression to rule-out SIADH. 
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Elderly patients are particularly at risk for hyponatremia 

in general, since many are taking diuretics for 

hypertension control, which some studies have shown to 

increase the risk of SSRI-associated hyponatremia.
3
 

Loss of renal function, polypharmacy, dementia, and 

other conditions of advanced age can either exacerbate 

the severity of hyponatremia or mask its onset. Owing to 

renal functioning associated with aging, there is also an 

increased risk of elderly patients developing 

hyponatremia secondary to a syndrome of inappropriate 

antidiuretic hormone secretion. This is seen in 

approximately 10% of patients taking antidepressants, 

and is associated particularly with SSRIs and 

venlafaxine.
4
 

While hyponatremia can often be readily reversed once 

diagnosed, slow correction is necessary to rebalance 

sodium without triggering side effects such as central 

pontine myelinosis.
5
 

Consideration of selective serotonin reuptake inhibitors 

(SSRIs) as one form of treatment for depression is a 

clinically sound option; however, awareness of a 

potential side effect rarely reported in the general 

population yet prevalent among the elderly is essential: 

SSRI-induced hyponatremia with associated mental 

status impairment. Through knowledge, early 

recognition, and prompt intervention strategies, the 

clinician will be prepared to manage hyponatremia and 

reverse its serious consequences. 

Drugs that increase ADH secretion centrally 

psychotropic agents 

Psychotropic agents have often been implicated in the 

cause of hyponatremia, including both antidepressants 

(tricyclics, selective serotonin reuptake inhibitors 

[SSRIs], and monoamine oxidase inhibitors) and 

antipsychotic drugs (phenothiazines and 

butyrophenones). 

The mechanism by which these drugs cause 

hyponatremia is believed to be the development of 

SIADH. SSRIs are known to cause SIAD by stimulating 

AVP release from hypothalamus/neurohypophysis.
6 

This 

action of SSRI is particularly potentiated in the elderly 

due to their low osmotic threshold and osmotic response 

curve for sensation of thirst. Many elderly patients are on 

thiazide diuretics for hypertension or congestive cardiac 

failure (CCF), and have sodium depletion. Increased 

thirst results in excessive water intake and causes water 

intoxication. However, it should be emphasized that low 

serum sodium levels in emotionally disturbed or 

psychotic patients may not be a direct consequence of 

these medications. Among the most frequent causes of 

hyponatremia in this population are the underlying 

psychosis its elfand the compulsive water drinking. 

Primary polydipsia is prominent in patients with 

psychosis, affecting nearly 7% of patients with 

schizophrenia. Exclusion of thyroid and adrenal 

insufficiency establishes the diagnosis of SIADH. 

In addition to the underlying psychosis, the sensation of a 

dry mouth caused by psychotropic drugs (especially 

phenothiazines) may contribute to the increase in water 

intake. Thus, causality between psychotropic agents and 

hyponatremia was shown more persuasively with 

antidepressants and mainly with SSRIs, which cause 

hyponatremia more frequently than other antidepressant 

drugs. The incidence of hyponatremia caused by SSRIs 

varies widely from 0.5% to 32%. In the majority of cases, 

hyponatremia occurs within the first few weeks of the 

onset of therapy, whereas the normonatremia is achieved 

within 2 weeks after drug withdrawal. Older age and 

concomitant use of diuretics are the most important risk 

factors for the development of hyponatremia associated 

with SSRIs. 

Hyponatremia may be manifested with symptoms of 

headache, blurred vision, polydypsia, weakness, cramps, 

tremor, impaired gait, nausea, vomiting, seizure, 

confusion, and coma. The frequency of these 

manifestations are various among different populations. 

Most of these symptoms are non-specific and difficult to 

be distinguished from depression's symptoms or signs 

that may lead to miss management. Relying only on 

symptoms for detecting hyponatremia may lead to under-

diagnosing this important complication of SSRI therapy; 

therefore, routine and frequent testing for serum sodium 

level is recommended specially for older patients. 

The objective of the study was to determine the 

relationship between hyponatremia and antidepressants. 

METHODS 

Type of study was prospective and interventional study.  

Place of study was the in-patient and out-patient 

department of Psychiatry at Rajarajeswari Medical 

College and Hospital. 

Duration of study was 3 months (from August 2015 to 

October 2015).  

Size of the sample was 100 patients.  

Inclusion criteria 

 Age: >18 years 

 Sex: Both sex 

Diagnosed case of depression on SSRIs with normal Sr. 

Na
+ 

levels. 

Exclusion criteria 

 Patients on diuretics 

 Patients having chronic diarrhoea or vomiting. 
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Demographic data and medication details were collected. 

Serum sodium levels were observed at baseline and week 

4 of starting SSRI. 

RESULTS 

From August 2015 through October 2015, 130 patients 

were enrolled but only 118 provided written informed 

consent to participate in this research study. Of these 118 

patients, 18 men and women were excluded owing to the 

absence of a sodium level measurement at baseline or 

after initiation of treatment. Five women were excluded 

because they failed to meet the baseline sodium inclusion 

criteria. 

 

Figure 1: The methodology flowchart. 

A complete medical, psychiatric, and medication history 

was obtained, and laboratory measures were assessed in 

all patients at the baseline visit. Plasma concentrations of 

sodium were determined before initiating SSRI therapy 

and after 4 weeks of treatment. Laboratory measures 

including levels of sodium were performed by the using 

an automated system.  

Table 1: Age distribution. 

Age (years) No. of patients (% ) 

≤ 45  50 (50) 

45-64  30 (30) 

≥65  20 (20) 

Age (mean±SD) 68±14 

Table 2: Gender distribution. 

Gender No. of patients (%) 

Male 34 (34%) 

Female 66 (66%) 

The medications and diseases known to be associated 

with hyponatraemia were recorded. Serum sodium levels 

of the patients are presented in Table 3. There was a 

significant decrease in serum sodium level of the older 

patients after first week of therapy with SSRI. A total of 

12 patients had a serum sodium ≤130 mmol l
−1

. It should 

be mentioned that serum sodium level did not reach to 

hyponatremia in none of the younger patients i.e. Na<135 

mEq/l.  

 

Figure 2: Different SSRIs used. 

Table 3: Serum sodium levels. 

Sodium levels 

before therapy 

(mmol/l) 

No. of 

patients 

(%) 

Sodium levels 

after 4 weeks 

(mmol/l) 

No. of 

patients 

(%) 

130-135 25(25%) ≤ 120 0 

136-140 58(58%) 121-125  8(8%) 

141-145 17(17%) 126-130 92(92%) 

Statistical analysis 

Descriptive statistics were used to summarize 

demographic, clinical, and baseline laboratory variables. 

All data are expressed as Mean ± SD. 

At the completion of the study, patients were classified 

into 1 of the following 2 groups: patients with 

hyponatremia (sodium level, <135 mEq/L on ≥1 

occasions) or those who maintained normonatremia 

(sodium level, ≥135 mEq/L throughout the study). 

Results are statistically not significant because of 

inadequate sample size, but hyponatremia observed in 

one patient is clinically significant. Hence, the 

prospective studies with large sample size are need.  

DISCUSSION 

The results of the present study showed a significant 

decrease in the serum sodium level of the patients after 

therapy in only 8 patients. However, hyponatremia only 

occurred in older patient aged >55 years and patients 

within 15 to 45 years of age did not experience a 

clinically significant decrease in the serum sodium level 

at the fourth week after the therapy. These results were 

consistent with other studies which have shown 

fluoxetine induced hyponatremia occurs in patients 

within 65 to 70 years age range but it is not frequent in 

young patients. 
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Various studies have reported different frequencies of 

hyponatremia (25% to 50%) in fluoxetine users. We 

found hyponatremia in 7% of the patients after the 

therapy. In other reports, in fluoxetine users, 

hyponatremia was more frequent at the second week of 

fluoxetine consumption, within the first to fourth week. 

Considering drug metabolism and different brands of 

drugs, these differences may be related to differences in 

the studied population. 

Prior evidence for the association between 

antidepressants and hyponatraemia mainly stems from 

case reports. Another pharmacoepidemiological study 

including a control group has been conducted and showed 

that patients using fluoxetine had a higher risk for 

developing hyponatraemia compared with patients using 

no antidepressant drugs.  

In an ambulatory geriatric population, Miller and 

coworkers found that 11% of the patients were 

hyponatraemic (serum sodium less than 135 mmol l-

1).
1,18 

 Bouman and colleagues studied hyponatraemia in a 

group of older patients (mean age 77 year) admitted to a 

psychiatry ward.
19 

They found the incidence of 

hyponatraemia (serum sodium less than 135 mmol /l) to 

be 25% following the prescription of an SSRI.
 

It has been postulated that women are at greater risk of 

hyponatraemia, for which there may be several 

contributory factors.
20 

Female patients may have 

increased exposure to SSRIs because the incidence of 

appropriate indications is increased in the female 

population, and as described by Egberts and others, 

women are more likely to receive SSRIs than men in a 

community-based population, which may confound the 

association.
 

Limitation of this study is the sample size. The number of 

cases in this study was small, and therefore, we could not 

show a statistically significant difference. Unfortunately 

we were not able to determine the average time to onset 

of hyponatraemia because it was not possible to delineate 

the initial dates of therapy. However, according to the 

literature, hyponatraemia induced by antidepressants can 

occur from within 1 day to several months after the 

initiation of drug therapy. Liu and others described a 

median onset of 13 days.
21

 

Kirchner and coworkers also noted a wide range of time 

to detection from 1 to 253 days with a mean time to 

detect hyponatremia following SSRI initiation of 

approximately 3 weeks.
22

 

In a prospective study of 14 cases of SSRI-induced 

hyponatraemia, the median time to onset was almost 14 

days.
23

 

Treatment and time course 

Treatment of hyponatremia depends on the patient’s 

serum osmolality, fluid volume, and diagnosis, as well as 

classification of the hyponatremia. SSRI-induced 

hyponatremia often presents as isovolemic and is 

hypotonic in nature.
24

 

This type of hyponatremia is initially treated by water 

restriction. Loop diuretics (e.g., intravenous furosemide 

20-40 mg every 6-12 h) may be used to provide mild 

diuresis. 

SIADH is one of the main causes of hyponatremia 

secondary to SSRIs. The treatments available for SSRI-

associated hyponatremia secondary to SIADH include 

discontinuation of the causative agent and restriction of 

fluid intake to 1000-1500 mL/day.
25

 

Severe, symptomatic hyponatremia may require 

aggressive diuresis with intravenous furosemide 1 mg/kg 

and electrolyte replacement with hypertonic saline (NaCl 

3%).
3,24,25

 Oral furosemide 30–80 mg/day and sodium 

chloride supplementation may be an option.
24

 

If sodium levels are corrected in a sudden manner, 

complications such as cerebral edema or central pontine 

demyelination may develop. It has therefore been 

suggested that serum sodium concentrations be corrected 

no faster than 0.5 mEq/L/h and 8-12 mEq/L in the first 24 

hours, with complete correction over 48-96 hours.
2,26 

Upon discontinuation of the SSRI, the time course of 

return to normal sodium concentrations has ranged from 

48 hours to 6 weeks, with most cases resolving within 2 

weeks.
2
 There is a paucity of published data on 

rechallenge with the same drug.
27

 

Switching to another SSRI or switching to an agent from 

another therapeutic class, hyponatremia recurred in 3 of 6 

cases when the suspected agent was restarted with 

complete correction over 48-96 hours.
2,26,27

 

Limitations 

The major limitation of the study is the small sample size. 

The other limitation was that even though the association 

between SSRIs and low Serum Sodium levels was 

established in 8 patients, they could not be confirmed due 

to lack of follow up. 

CONCLUSION 

Our study indicates that users of SSRIs in elderly have a 

higher risk for developing In conclusion; our study 

indicates that users of SSRIs in comparison with other 

antidepressants have a higher risk for developing 

hyponatraemia. The elderly and those simultaneously 

using diuretics have the highest risk for this serious and 

potentially deadly adverse drug reaction. Physicians 

should be aware of SSRI-induced hyponatraemia in daily 
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clinical practice, and we would advise that serum sodium 

concentrations are measured on a regular basis. 

The results obtained from this prospective study provide 

a foundation for understanding the etiology and risk 

factors associated with SSRI-induced hyponatremia. 

Development and implementation of a rational plan for 

prescribing and safety monitoring of SSRIs in the aged 

should be based on an increased understanding of this 

common adverse event. 
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