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ABSTRACT

Introduction: Fluoxetine is a widely used Selective Serotonin
Reuptake Inhibitor (SSRI) for various psychiatric illnesses.
Identifying patients at increased risk of developing hyponatremia
is essential for safe and successful treatment.

Aim: To estimate the prevalence of hyponatremia in patients
on fluoxetine therapy attending the Psychiatry Outpatient
Department (OPD) at a tertiary care hospital and to compare the
changes in serum sodium levels between patients younger than
55 years and those older than 55 years on fluoxetine therapy.

Materials and Methods: The present cross-sectional study
was conducted in the Outpatient Psychiatry Department of
Tirunelveli Medical College and Hospital, Tirunelveli, Tamil Nadu,
India over three months, from October 2022 to December 2022.
It included patients on fluoxetine therapy for various psychiatric
illnesses. The type and duration of psychiatric illness, detailed
drug history, and any history suggestive of symptoms of
hyponatremia were documented. Blood samples were collected
for serum sodium level monitoring. Adverse drug reactions to
fluoxetine were recorded and assessed for causality, severity,
and preventability using the World Health Organisation (WHO)-
Uppsala Monitoring Centre causality assessment scale, the
modified Hartwig and Siegel scale, and the modified Schumock

and Thornton scale, respectively. Descriptive statistics were
used to analyse baseline and demographic characteristics. The
comparison of sodium levels between patients younger than 55
years and those older than 55 was performed using the Mann-
Whitney U test.

Results: The mean age of the study participants being 41.03+13
years. The mean age of the males was 39+15.19 years, and that
of the females was 42.05+12.29 years. A total of 30 participants
were included in the study. Moderate depression was the
most common condition for which fluoxetine was prescribed.
Hyponatremia was present in 16.7% of the study participants.
The median sodium level was 139+4.5 mEqg/L in patients aged
less than 55 years and 137+4 mEq/L in patients aged more than
55 years, with a p-value of 0.073. Among the reported adverse
reactions, 64.5% were classified as possible, 67.74% as mild,
and 58% as probably preventable.

Conclusion: Serum electrolyte monitoring is not routinely
performed in all patients on fluoxetine. Therefore, relying
solely on symptoms to detect hyponatremia may lead to
underdiagnosis. Consequently, routine and frequent testing of
serum sodium levels is recommended to prevent complications
associated with hyponatremia.
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INTRODUCTION

Psychiatric disorders constitute a wide spectrum ranging from
sub-clinical states to very severe forms and are one of the
leading causes of non fatal disease burden in India [1]. SSRIs are
the most commonly prescribed drugs in a variety of psychiatric
disorders, including depression, anxiety disorders, panic disorder,
and Obsessive-Compulsive Disorder (OCD) [2]. Among the
SSRils, fluoxetine is a well-established antidepressant known for
its tolerability and safety advantages over tricyclic agents [3]. It
is well-tolerated, has better efficacy, fewer adverse effects, a
longer half-life, good compliance, and a lower depression relapse
rate after discontinuation, making it a preferred choice in elderly
patients with depression. Serotonin-mediated effects on 5-HT
(Hydroxytryptamine) and 5-HT1c receptors have been shown
to induce the release of the anti-diuretic hormone, resulting
in impaired water excretion and consequent water retention,
leading to hyponatremia [4,5]. Recent studies have reported
that hyponatremia and Syndrome of Inappropriate Anti-diuretic
Hormone (SIADH) are more frequent in fluoxetine users than in
users of other SSRils [B].

Hyponatremia is usually defined as a plasma sodium level below
135 mEg/L (normal range 135-145 mEg/L) and is one of the

most common electrolyte abnormalities encountered not only in
hospitalised patients but also in routine psychiatric clinical practice
[7]. It can lead to adverse sequelae such as drowsiness, confusion,
seizures, and even death [8]. The incidence of hyponatremia in
elderly patients treated with fluoxetine is 5/1000 per year, reaching a
maximum of 8/1000 in elderly women [9]. Hyponatremia and SIADH
can cause complications such as seizure, coma, and rarely death
in fluoxetine users [10]. The risk of hyponatremia is much higher
within the first 2-4 weeks of starting therapy, and this risk appears
to diminish over time. By 3-6 months, the risk of hyponatremia is the
same as for patients not taking antidepressants [11,12]. Identifying
patients at increased risk for the development of hyponatremia
is essential for the safe and successful treatment of psychiatric
illnesses and for the prevention of treatment complications. There
are not many studies on the occurrence of hyponatremia in present
population [13,14]. Hence, the present study was conducted to
evaluate hyponatremia in patients on fluoxetine therapy. The present
study was aimed to estimate the prevalence of hyponatremia in
patients on fluoxetine therapy attending the psychiatry Outpatient
(OPD) at a tertiary care hospital and to compare the changes in
serum sodium levels between patients younger than 55 years and
those older than 55 years on fluoxetine therapy.
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MATERIALS AND METHODS

The present cross-sectional study was conducted in the Outpatient
Psychiatry Department of Tirunelveli Medical College and Hospital,
Tirunelveli, Tamil Nadu, India over a period of three months, from
October 2022 to December 2022. The study was carried out
following approval from the Institutional Ethics Committee (Ref No:
20222404 dated 28.09.2022, Tirunelveli Medical College). Written
informed consent was obtained from all study participants in the
local vernacular language before inclusion in the study. The study
was conducted in accordance with the Declaration of Helsinki. All
patients who attended the psychiatric OPD during the study period
and met the inclusion criteria were recruited.

Inclusion and Exclusion criteria: Patients attending the psychiatry
OPD, aged over 18 years, of any gender, and on fluoxetine therapy
for various psychiatric illnesses were included in the study. Pregnant
and lactating women, as well as, patients on drugs known to cause
hyponatremia, such as lithium, diuretics, carbamazepine, calcium
channel blockers, Angiotensin Converting Enzyme (ACE) inhibitors,
and laxatives, were excluded from the study.

Study Procedure

Patients of both genders who attended the Psychiatry OPD during
the study period were selected by simple random sampling and
enrolled in the study according to the inclusion criteria. Basic
demographic details like age, gender, and occupation of the patients
were recorded in their own language. The type and duration of
psychiatric illness, detailed drug history, and history suggestive
of symptoms like headache, irritability, dizziness, lethargy, muscle
cramps, nausea, confusion, and seizures were inquired about, and
blood samples were collected to compare serum sodium levels
between individuals belonging to the age groups of less than 55
years and more than 55 years. The normal range of serum sodium
levels is between 135 to 147 mEqg/L [15]. The occupations of all
the study participants were categorised based on the modified
Kuppuswamy scale [16]. The WHO-UMC causality assessment was
used to evaluate adverse events produced by fluoxetine therapy [17].

The severity of the reported Adverse Drug Reactions (ADRs) was
assessed using the modified Hartwig and Siegel scale [18], which
classifies ADRs into mild, moderate, and severe based on the clinical
outcome. Here, a mild ADR is one where no change in treatment
with the suspected drug is needed, and/or the suspected drug has
to be held, discontinued, or needs to be changed, but no antidote
or other treatment is required, and there is no increase in the length
of stay. A moderate ADR is one that requires the treatment with the
suspected drug to be held, discontinued, or changed without an
increase in the length of hospital stay, or the ADR was the reason
for hospitalisation for one day. A severe ADR is one that requires
intensive medical care, causes permanent harm to the patient, or
directly or indirectly leads to the patient’s death. The preventability
of the ADRs was measured using the modified Schumock and
Thornton scale [19], a free scale with a questionnaire based on
clinical circumstances that has three sections: definitely preventable,
probably preventable, and not preventable.

STATISTICAL ANALYSIS

The data collected were statistically analysed using Statistical Package
for Social Sciences (SPSS) software version 23.0. All the information
was entered into a Microsoft excel sheet. Descriptive statistics were
performed for baseline and demographic characteristics. Clinical
diagnoses and the occurrence of hyponatremia were expressed
in numbers and percentages. The Mann-Whitney U test, with a
significance level of 0.05, was used to compare the median sodium
levels between patients younger than 55 years and those older than
55 years. Adverse drug reactions were described using descriptive
statistics, while their severity and preventability were expressed as
percentages.
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RESULTS

A total of 30 patients attending the psychiatry OPD who met the
inclusion criteria were included in the study. Among them, 10
(83.3%) were males and 20 (66.7%) were females, with the mean
age of the study participants being 41.03+13 years. The mean age
of the males was 39+15.19 years, and that of the females was
42.05+12.29 years. The majority of the study participants were
in the age group of under 55 years {25 (33.3%)}. The duration of
fluoxetine therapy for various psychiatric illnesses ranged from
two weeks to two years. The demographic details revealed that
14 (46.7%) of the study participants were housewives, followed by
5 (16.7%) who were private employees [Table/Fig-1].

Variables | n (%)
Study participants (n=30)

Male 10 (33.3%)
Female 20 (66.7%)
Mean age of study participants (year+SD)

Male 39+15.19
Female 42.06+12.29
Age of the participants

<55-year-old 25 (83.3%)
>55-year-old 5(16.7%)
Occupation

Housewife 14 (46.7%)
Private employee 5 (16.7%)
Coolie 4 (13.3%)
Self employed 4 (13.3%)
Not employed 2(6.7%)
Student 1(3.3%)

[Table/Fig-1]: Demographic details of the patients.

‘n’ is number of patients and is expressed in percentage; + age expressed in; ‘SD’ is the Standard
deviation

Among the 30 participants, the psychiatric illnesses for which
fluoxetine was prescribed included moderate depression in
10 (33.3%) patients, followed by anxiety neurosis, paranoid
schizophrenia, and mild depression in 4 (13.3%) patients each,
obsessive-compulsive disorder and somatoform disorder in 3 (10%)
patients each, and bipolar depression in 2 (6.6%) patients [Table/
Fig-2]. Diazepam was the most frequently prescribed concomitant
medication, taken by 15 (37.5%) patients [Table/Fig-3]. The table
or figure shows the concomitant medications taken by the study
participants.

Diagnosis n (%)
Moderate depression 10 (33.3%)
Anxiety neurosis 4 (13.3%)
Mild depression 4 (13.3%)
Paranoid schizophrenia 4 (13.3%)
OCD 3 (10%)
Somatoform disorder 3 (10%)
Bipolar depression 2(6.7%)

[Table/Fig-2]: Diagnosis of the study participants on fluoxetine therapy.

‘n’ is number of patients and is expressed in percentage

The prevalence of hyponatremia among the study participants
was 5 (16.7%) patients. Among these, 3 (60%) patients were
females and 2 (40%) patients were males. In the age group of less
than 55 years, 4 (16.7%) patients had serum sodium levels below
135 mEg/L. Similarly, in the age group of more than 55 years, 1 (20%)
patient had serum sodium levels below 135 mEg/L [Table/Fig-4].
The serum sodium levels ranged between 132 and 144 mEg/L
in the age group of less than 55 years, while in the age group of
more than 55 years, the levels ranged between 132 and 138 mEag/L.
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Name of the medication n (%)
Diazepam 15 (37.5%)
Vitamin B complex 7 (17.5%)
Risperidone 4 (10%)
Trihexyphenidyl 4 (10%)
Clonazepam 3 (7.5%)
Olanzapine 3 (7.5%)
Alprazolam 1(2.5%)
Chlorpromazine 1(2.5%)
Nitrazepam 1(2.5%)
Amitryptilline 1(2.5%)

[Table/Fig-3]: Concomittant medications taken by the study participants.

‘n’ is number of medications and is expressed in percentage

Hyponatremia n (%)
Age <55 years 4 (16.7%)
Age >55 years 1(20%)
Male 2 (40%)
Female 3 (60%)

[Table/Fig-4]: Prevalence of hyponatremia among the study participants.

‘n’ is number of patients and is expressed in percentage

The median sodium value for the age group of less than 55 years
was 139+4.5 mEqg/L, while for the age group of more than 55 years,
it was 137+4 mEg/L. The Mann-Whitney U test was used to
compare the median sodium levels between the two age groups.
At a 5% level of significance, there were no significant differences
in the median sodium levels between the two age groups (p=0.073
>0.05) [Table/Fig-5].

Age group

<55-year-old | >55-year-old
Median (IQR)
139 (4.5) 137 (4)

[Table/Fig-5]: Median sodium levels of patients aged less than 55 years and patients

Mann-Whitney
U statistic

Variable p-value

0.073

Sodium level 30.50

aged more than 55 years.
*IQR: Inter quartile range

A total of 31 Adverse Drug Reactions (ADRs) were recorded
from 30 patients on fluoxetine therapy. The most common ADR
reported was lethargy 5 (16.1%) occurrences, followed by headache,
loss of appetite, myalgia, and fatiguability. The least common
adverse effects were sleepiness 2 (6.4%) occurrences and muscle
cramps and irritability 1 (3.2%) occurrence each [Table/Fig-6].

Adverse drug reaction Number of ADR Percentage (%)
Lethargy 5 16.1
Headache 4 12.9
Loss of appetite 4 12.9
Myalgia 4 12.9
Fatiguability 4 12.9
Dizziness 3 9.6
Nausea 3 9.6
Sleepiness 2 6.4
Muscle cramps 1 3.2
Irritability 1 3.2

[Table/Fig-6]: Adverse drug reactions profile of the study participants.

ADR: Adverse drug reaction

According to the WHO UMC causality assessment of ADRs in
patients on fluoxetine therapy, 20 (64.5%) occurrences of the ADRs
were possible, 11 (35.5%) occurrences were probable, and none of
the ADRs were certain [Table/Fig-7]. Based on the modified Hartwig
and Siegel scale, 21 (67.74%) occurrences of the ADRs were mild,
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10 (32.26%) occurrences were moderate, and there were no severe
ADRs [Table/Fig-8]. According to the modified Schumock and
Thornton scale, 18 (568%) occurrences of the ADRs were probably
preventable, while 13 (42%) occurrences were not preventable
[Table/Fig-9].

Causality Frequency (n) Percentage (%)
Possible 20 64.5
Probable 11 35.5
Certain Nil Nil

[Table/Fig-7]: WHO UMC causality assessment of adverse drug reactions.

WHO UMC: World Health Organisation Uppsala Monitoring Centre
‘n’ is number of adverse drug reactions

Severity Frequency (n) Percentage (%)
Mild 21 67.74
Moderate 10 32.26
Severe 0 0

[Table/Fig-8]: Modified Hartwig and Siegel scale for assessing the severity of

adverse drug reactions.
‘n’ is number of adverse drug reactions

ADR Frequency (n) Percentage (%)
Definitely preventable Nil Nil
Probably preventable 18 58
Not preventable 13 42

[Table/Fig-9]: Modified Schumock and Thornton scale for preventability of adverse

drug reactions.
‘n’ is number of adverse drug reactions; ADR: Adverse drug reaction

DISCUSSION

Hyponatremia is a recognised complication of antidepressant
medication due to the syndrome of inappropriate antidiuretic
hormone secretion [19]. Among antidepressants, fluoxetine is the
most frequently used SSRI because of its efficacy, better tolerability,
and favourable adverse effect profile. Although hyponatremia is
believed to develop primarily in elderly patients, it can also occur
in younger patients, and age does not seem to be a significant
risk factor for hyponatremia in this population according to a study
by Siegler EL et al., [20]. Monitoring serum sodium levels helps in
identifying patients at risk of developing hyponatremia. The present
cross-sectional study was conducted in patients on fluoxetine
therapy, and serum sodium values were measured in patients both
younger and older than 55 years. Females constituted 66.7% of the
study population, and a study by Malhotra S and Shah R, reveals
that depression, anxiety, and unspecified psychiatric distress are
more frequent in women [21].

In the study population, two-thirds of the participants were younger
than 55 years, which is similar to the study by Gondek D et al,,
where middle-aged individuals are prone to psychological distress
due to changes in the family environment, career, and increased
responsibilities [22]. Housewives made up 46.7% of the study
population, which aligns with the study by Fernandes MC et al., [23].
According to a study published in The Lancet by the India State-
Level Disease Burden Initiative Mental Disorders Collaborators, the
most common psychiatric iliness is depression (33.8%), followed
by anxiety disorders (19%), and the present study also showed a
similar pattern [24]. In this study, diazepam was the most frequently
prescribed concomitant medication. The study by Lemberger L
et al., indicated that pharmacokinetic drug-drug interactions are
minor and that dosage modification of either fluoxetine or diazepam
was not necessary [25]. A study revealed that patients treated
with SSRIs developed hyponatremia more frequently in the older
population [26]. However, in the present study, hyponatremia was
seen in both the under-55 years and over-55 years age groups.
Studies have reported different frequencies of hyponatremia (25%
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to 50%) among fluoxetine users, and most of these studies are
retrospective. The majority of studies have been conducted in
elderly patients [27]. Age-related susceptibility to hyponatremia may
be due to physiological changes in renal and endocrine function.
In a study by Liu BA et al., no association was found between the
SSRI dose or the patient’s age and the onset time of hyponatremia
[28]. Various literature sources report symptoms such as headache,
blurred vision, polydipsia, weakness, cramps, tremor, impaired
gait, nausea, vomiting, seizures, confusion, and coma as indicative
of hyponatremia. In the present study, adverse events reported
included lethargy, headache, loss of appetite, myalgia, fatiguability,
dizziness, and nausea, which was similar to the studies by Zhang X
and Li XY and Cipriani A et al., [29,30].

In a study by Edinoff AN et al., the most commonly reported side-
effects of fluoxetine were sexual dysfunction, headache, and nausea
[31]. Many symptoms suggestive of hyponatremia are nonspecific
and can be difficult to distinguish from the symptoms or signs of
the person’s psychiatric illness, possibly leading to mismanagement
[9]. The adverse drug reactions were analysed using the WHO
UMC causality assessment, and 64.5% were possibly related to
fluoxetine, similar to a study where 67% of the results were possible
[32]. In the present study, most of the ADRs were mild (67.74%) and
did not require discontinuation of drug therapy. A study by Sankhi
S et al., showed that mild and moderate reactions accounted for
50.5% and 43.9%, respectively [33], while the study by Munoli S
and Patil SB showed 78.96% as mild and 21.04% as moderate
severity [34]. When assessing preventability using the Modified
Schumock and Thornton scale, 58% of the ADRs were probably
preventable, similar to the study by Venkatasubbaiah M et al., [35].
The strength of the study is that it presents evidence of hyponatremia
in individuals younger than 55 years, although hyponatremia is
traditionally associated with the elderly.

Limitation(s)

The limitation of the present study is that it is a cross-sectional
study with a small sample size and a short duration, and baseline
sodium values were not obtained. To overcome these limitations,
it would be beneficial to conduct a multicentric, prospective study
with a larger sample size over a longer duration. Additionally,
measuring baseline serum sodium levels and monitoring
serum sodium levels at frequent intervals would provide more
comprehensive data.

CONCLUSION(S)

Monitoring of serum electrolytes is not routinely performed in all
patients on fluoxetine. Therefore, relying solely on symptoms to
detect hyponatremia may lead to underdiagnosis. As a result, routine
and frequent testing of serum sodium levels is recommended.
Active surveillance enables healthcare professionals to detect ADRs
early and intervene in a timely manner, thereby providing maximum
benefit to the patients.
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