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ABSTRACT
Clozapine is the only antipsychotic that is effective in treatment-resistant schizophrenia, but in certain cases its effectiveness is
limited. To improve efficacy, clinicians commonly augment clozapine with another antipsychotic. Clozapine has serious side
effects due to its receptor profile. The second antipsychotic to be added to clozapine should be less likely to cause these side
effects. Amisulpride may be a suitable medication for clozapine-augmentation therapy. However, side effects may also occur in
this combination. Here we report for the first time in a 31-year-old male patient diagnosed with schizophrenia who presented
with hyponatremia following the addition of amisulpride to clozapine and the improvement of this condition with dose
reduction. When adverse effects are non-fatal or can be controlled by supportive treatments, dose reduction may be more
useful than discontinuing the drug. In conclusion, we should not prematurely change the combination of clozapine and
amisulpride in treatment-resistant schizophrenia.
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INTRODUCTION
Clozapine is the only antipsychotic for cases, which there
is convincing evidence of efficacy in strictly-defined
treatment-resistant schizophrenia, but in such cases its
effectiveness is still limited, with 30-40% of patients
showing an inadequate response to the drug. In an
attempt to improve efficacy, clinicians commonly
augment clozapine with another antipsychotic (1).
Clozapine has side effects such as agranulocytosis,
seizures, and cardiomyopathy that can result in death.
Other potentially serious side effects of clozapine are
weight gain and constipation (2). Therefore, the second
antipsychotic to be added to clozapine should be less likely

to cause the same side effects. In this respect, amisulpride
may be a suitable medication for clozapine-augmentation
therapy. On the other hand, there are potential risks that
this combination may cause. Cardiac effects, tremor,
akathisia, and bradykinesia are reported side effects of this
combination (3). Although there are cases of clozapine(4) and amisulpride-induced hyponatremia (5), no case
studies have been reported where hyponatremia is
associated with the dose of these two drugs combination.

CASE
A 31-year-old male patient with a 10-year history of
schizophrenia presented to our outpatient unit with
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symptoms of cognitive impairment, fluctuation of
attention, reduced awareness of the environment, slowed
movement, and irritability. He was admitted to the
psychiatric inpatient unit with a diagnosis of
schizophrenia plus delirium according to the DSM-5 (6).
The patient had been using clozapine 600mg/day for
more than one year, and amisulpride had been added to
the treatment about two months ago, subsequently
increased to 800mg/day a month ago due to an insufficient
response of psychotic symptoms such as delusion and
withdrawing. The evaluation made in the inpatient unit
revealed a normal level of fasting blood glucose, protein
level, and lipid profile. Laboratory analysis showed a
serum sodium level of 119 mmol/L, a potassium level of
3.9mmol/L, and a chloride level of 93 mEq/L. The
extracellular volume was normal and the urinary sodium
level was 41mEq/L. Thyroid function tests revealed
normal results. Chest X-ray, electrocardiogram, and renal
ultrasonography gave normal results. The patient used no
drugs other than clozapine and amisulpride. He had no
systemic disease such as hypertension or diabetes mellitus.
He used to smoke one and a half pack a day and had no
history of alcohol or substance abuse. The family stated
that there had been no change in smoking, dietary habits
and fluid intake in recent days and he had no family
history. A diagnosis of euvolemic hyponatremia,
attributed to the syndrome of inappropriate secretion of
antidiuretic hormone (SIADH), was made. Supportive
treatment was initiated and it was thought that high doses
or rapid dose escalation of the antipsychotics might have
caused hyponatremia. The doses of both clozapine and
amisulpride were decreased to 400mg/day. Four days
later, the serum sodium level reached 138mEq/L and
stayed within normal limits at one-month follow-up.
Hyponatremia-related symptoms disappeared, and his
psychotic symptoms partially improved with this
combination compared to the time of admission. The
patient and his family were warned about drug-induced
hyponatremia. At follow-up, he did not report
hyponatremia with a combination of clozapine 400mg/
day and amisulpride 400 mg/day. On Naranjo’s adverse
drug reaction probability scale (NADRPS), the patient
had a score of 6 (7). Written informed consent was taken
from the patient and his family in order to publish their
data.

DISCUSSION
When patients diagnosed with treatment-resistant
schizophrenia receiving clozapine do not respond
sufficiently, the choice of amisulpride for augmentation is

reasonable because it has a receptor profile complementary
to that of clozapine (3). International guidelines report
only certain treatment options for treatment-resistant
schizophrenia and do not suggest a hierarchical order.
Thus, the combination of clozapine and amisulpride
continues to be used in the absence of evidence to the
contrary (8). We undertook a literature review regarding
the side effects of this combination being used in
treatment-resistant schizophrenia, searching PubMed
using the medical subject headings clozapine, amisulpride,
and hyponatremia to identify reported diagnoses of
hyponatremia following the augmentation of clozapine
with amisulpride in patients diagnosed with treatmentresistant schizophrenia, but these search terms did not
match any documents. In this case of a young male
schizophrenia patient with hyponatremia following the
addition of amisulpride to clozapine, we report for the
first time the improvement of the side effect with dose
reduction. Since hyponatremia developed after the
addition of amisulpride, the latter can be considered
responsible for the side effect, and many physicians may
immediately discontinue its use. This may be one of the
reasons why there are no previous case reports on this
issue. Although there is no case in the literature reporting
hyponatremia with this combination of drugs, there are
cases dealing with clozapine and amisulpride separately.
Our patient was evaluated as a case of hyponatremia due
to a combination of clozapine and amisulpride. Due to
the temporal relationship between them, the side effect
began with the addition of the second drug and completely
resolved after reducing the dose of the drug. Other
possible causes of hyponatremia, such as volume
depletion, hypothyroidism, diuretic abuse, and vomiting
were excluded.
In 2010, Mannesse et al. (9) published a case-control
study related to VigiBase, the World Health
Organization’s global database of individual case safety
reports. Although spontaneous reporting systems
include various types of bias, confounding and
misclassification, this study suggested that the
association of antipsychotics and reports of
hyponatremia did not statistically differ by chemical
class or affinity for dopamine type 2 (D2) and serotonin
(5-Hydroxytryptamine, 5-HT) type 2A receptors. In
their study, 19 cases using amisulpride associated with
hyponatremia and 141 cases using clozapine were
reported. There were no data about the combination of
these drugs. These cases were presented based on selfreports, not on literature knowledge, so the study results
may not be reliable. Ali and Bazzano (10) conducted a
systematic review of case reports of hyponatremia
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associated with the use of second-generation
antipsychotics in patients with schizophrenia searching
MEDLINE. They did not find any cases about an
association of amisulpride and hyponatremia, while
one case was found with clozapine, reported in 1992
(4). However, Collins and Anderson (5) presented a
case with two episodes of hyponatremia secondary to
successive treatments with risperidone and amisulpride
in a female patient with paranoid schizophrenia. Some
hypotheses have been proposed to explain the
mechanism of hyponatremia associated with
antipsychotics. As with other psychotropic medications,
it is suspected that second-generation antipsychotics
can induce hyponatremia by either stimulating
antidiuretic hormone release from the brain or
enhancing antidiuretic hormone activity in the kidneys.
Studies about neurotransmitters suggest a long-term
D2 receptor blockade leading to D2 receptor
supersensitivity, which in turn results in ADH release,
antipsychotic-induced hypotension leading to ADH
release through baroreceptor reflex, and serotoninmediated effects on central 5-HT2 and 5-HT1c
receptors stimulating ADH secretion (11,12). Clozapine
has high affinity for serotonin receptors and amisulpride
for D2 receptors (2). We have interpreted these cases as
a cooperative effect of dopamine and serotonin. It was
found that the level of sodium was significantly different
in patients who were taking antipsychotics compared to
those who did not, no significant correlation between
drug dose and hyponatremia was found (13). On the
other hand, some side effects of antipsychotics have
been reported to be dose-dependent (14). So, in our
case, high doses or cumulative effects of drug
mechanisms causing hyponatremia and rapid dose
increase might have led to its manifestation.
The NADRPS score indicates a probable association
between drug use and side effect (7). When
hyponatremia occurs, the patient’s general medical
condition should be reassessed and other organic
conditions that may cause hyponatremia should be
excluded. The drug dose can be reduced or the drug can
be changed (12). In our patient, when the drug dose was
reduced and supportive treatment started, the
hyponatremia disappeared. The World Health
Organization (WHO) defines as ‘probable’ the
causation of an event or laboratory test abnormality if it
occurs in a reasonable temporal relationship with the
drug intake (15). The WHO also requires that this
relationship cannot reasonably be explained clinically
by disease or other drugs or response to withdrawal,
while rechallenge is not necessary. Factors influencing
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compliance with medication in patients with psychiatric
disorders include patient-related influences, physicianrelated variables, factors related to the patient’s
environment, treatment-related factors, and side effects.
The influence of side effects has been demonstrated in
patients’ noncompliance with treatment. Sometimes,
despite the side effects, some patients continue to be
exposed to the drug. The level of functioning of the
patients’ relatives and psychiatric or physical diseases
they may have should be taken into consideration (16).
For these reasons, we have informed the patient and his
relatives about this side effect.
In daily routine of some physicians, the management
of drug-induced SIADH often leads to the
discontinuation of the suspected agent. In cases of
adverse effects that are non-fatal or can be controlled by
supportive treatments, dose reduction may be more
useful than discontinuing the drug. In cases where the
drug option is very limited, such as treatment-resistant
schizophrenia, we do not want to lose the combination
of clozapine and amisulpride. Further systemic research
should be conducted with respect to clozapine and
amisulpride combination-associated hyponatremia and
its improvement with dose reduction to provide a
greater understanding of both its prevalence and
etiology.
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