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 To evaluate the effects of Ondansetron on the negative and depressive symptoms of patients 
with schizophrenia. A double-blind randomized control trial was conducted in 2016-17 in 
Lahore. 30 participants were included both in placebo and medicine group. The patients 
were assessed by using the Positive and Negative Syndrome Scale (PANSS) and Hamilton’s 
Rating Scale for Depression (HRSD) at baseline and at 12 weeks. The t-test and Chi square 
test were used to evaluate the data by using SPSS (version 21). The statistical significance 
was set at P<0.05. Ondansetron with risperidone has past impact on the negative symptoms 
as compared to placebo with risperidone (P=0.002). There was a significant difference 
between two groups after giving medicine and placebo as evaluated through WAIS-R scale. 
Ondansetron had significantly improved the visual memory that was based upon subsets of 
WAIS. Ondansetron has no role in the depressive symptoms (Effect size=0.15). 
Ondansetron can be used for the treatment of negative symptoms that are suffering from 
schizophrenia. It can be used as adjunctive therapy especially in cognitive impairment and 
negative symptoms. 
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1. Introduction   

Schizophrenia is a mental disorder characterized by the 
separation of thought processes and poor emotional awareness. 
Schizophrenia contains negative and positive symptoms. It is 
probably one of the enfeebling disorders [1]. Schizophrenia is 
different in its all aspects whether it is in clinical forms, prognosis, 
and response to treatment. There are hypotheses suggesting that 
dysfunction of the neurotransmitters plays a unique role in the 
onset and progress of the disease [2]. Although positive symptoms 
that are hallucinations, disorganized speech, delusions and thought 
are common, the negative symptoms of schizophrenia that are 
emotional withdrawal, bad rapport, blunted affect, lack of 
spontaneity, difficulties in abstract thinking and conversational 
flow are often more prominent [3]. 

Cognitive impairment and negative symptoms are very 
important in impairment of occupation and social function [4]. 
Negative syndromes are diagnosed with interview-based measures, 
the Sans Assessment Scale (SANS) and Positive and Negative 
Syndrome Scale (PANSS). The negative symptoms are classified 
into 5 subscales: anhedonia, avolition, affective dullness, social 
isolation and alogia [5]. Main symptoms that are on negative side 
are often referred to as deficit disorder. Individuals with the deficit 
disorder have more cognitive deficits and poorer results than 
patients without it [6]. In spite of all the improvements in the 
treatment of schizophrenia, over the past decade, more researchers 
have been focusing on studying the negative symptoms of 
schizophrenia [7]. It is to be borne in mind that, apart from negative 
symptoms, depressive symptoms prevail in patients with 
schizophrenia [8]. 

The neurotransmitters involved in schizophrenia symptoms are 
dopamine, glutamate, gamma-aminobutyric acid, serotonin, 
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acetylcholine and histamine. 5 hydroxytryptamine or serotonin 
was the first neurotransmitter to be studied in schizophrenia. 
Antipsychotics act on serotonin usually by inhibiting their 
resumption. Ondansetron is used for the treatment of schizophrenia 
as it is an antagonist of the serotonin 5-HT3 receptor [9]. 
Ondansetron is often used in conjunction with other medicines to 
treat nausea and vomiting caused by cancer chemo-radiotherapy, 
anxiety, depression, surgery and migraine Headache [10]. 
Ondansetron may be an option for the treatment of negative 
symptoms, taking into account the etiological hypotheses 
associated with neurotransmitters [9-12]. Ondansetron affects the 
serotonergic system over the 5 HT3 receptors and in animal 
models and alcoholics, regardless of their type Effect on drinking 
behavior, has reduced depressive symptoms [13,14], there may 
also be antidepressant activities in schizophrenic patients who 
have depressive symptoms, too. Results from experimental studies 
on the effects of Ondansetron on the negative symptoms of 
schizophrenia are scarce. We were unable to find studies 
investigating the antidepressant effects of Ondansetron in 
schizophrenia10. OCD and schizophrenia are somewhat clinically 
similar and are often comorbid [15,16]. On the other hand, there is 
some evidence on the Effect of Ondansetron on OCD [17]. There 
was found that Ondansetron plus risperidone is associated with a 
significantly larger improvement in the PANSS overall scale and 
subscales for negative symptoms and cognition than was 
risperidone plus placebo (P<0.001) [18]. The rationale of this study 
was to evaluate the effects of Ondansetron on the negative and 
depressive symptoms of patients with schizophrenia. 

2. Methodology 

A double-blind randomized controlled trial was conducted in 
one of the hospitals in Lahore. The study was approved by Ethical 
Committee of Services Hospital, Lahore. Duration of study was 
one year (2016-17). There were planned to enroll 30 patients were 
each group through purposive sampling [16]. Patients those are 
symptom-free from the psychotic episode since last two months 
were included in the study. Patients were included in the study after 
completion of DSM-IV-TR diagnosis, regardless of the type and 
stable phase of the schizophrenia. Schizophrenia was confirmed by 
three senior psychiatrists. Those patients who have cardiac and 
comorbid neurological disorder were excluded from the study. 
Patients having drug or alcohol dependency were also excluded 
from the study.  

The first step of the study was to differentiate secondary 
symptoms from primary symptoms of the schizophrenia. Patients 
were evaluated through PANSS score before starting the treatment. 
Patients were evaluated through PANSS test after four weeks, 
those having no change >20% were selected for the study. To 
exclude the patients from major depression and to evaluate the 
effect of Ondansetron on the depressive syndrome, Hamilton’s 
Rating Scale for Depression (HRSD) was used.  

Subjects were randomly selected through a simple random 
table after initial assessment and then divided into placebo and 
intervention group. All the patients were given risperidone with 
Ondansetron. Risperidone and Ondansetron were given to the 
patients for twelve weeks. Study population and staff were not 
aware of the placebo and intervention group. HRSD score, 
cognitive performance, and PANSS score were the outcome 

variables. SPSS version 21 was used to analyze the data. The 
parametric and non-parametric test was used to evaluate the results 
of the study. T-test and chi-square test were used for the analysis 
of data while the effect of variables was assessed through repeated 
measure design. 

3. Results 

There were total 60 study participants (n=30 placebo group, 
n=30 in the intervention group). Almost 80% (48/60) completed 
the treatment course of 12 weeks. Among the control nd 
experimental group, the mean age of participants was 41.21 (CI: 
37.43 to 43.26) and 36.61 years (CI: 34.02 to 39.20), respectively. 
Age and sex of the study participants described in table 1. 

Table 1: Demographic variables in the experimental and placebo groups 

Variables  Experimental 
group  

Placebo group  P value  

Frequency 
(Percentage) 

Frequency 
(Percentage) 

Age  
20–40  17 (57%) 15 (50) 0.043 
40–60  13 (43%) 15 (50)  
Sex  
Male  18 (60%) 20 (66.7%) 0.02 
Female  12 (40%) 10 (33.3%)  

  

 To compare whether Ondansetron has a significant effect on 
the negative symptoms, both groups were compared at two 
different intervals and there was the difference between two groups. 
The t-test results showed that there was a significant difference 
between two groups. There was also examined the negative 
symptoms before and after treatment given. Spontaneity and flow 
of conversation was the only negative symptom was there was no 
significant difference as results revealed in the Wilcoxon test. 
Negative symptoms and improvement in them are shown in table 
2.  
Table 2: Comparison of the effects of Ondansetron on different kinds of negative 
syndromes before and after the treatment in the experimental group by the 
Wilcoxon test 

Negative syndromes  Mean±SD  Mean and 
difference  

P value  
Before After 

Blunted affect  4.21±0.85  3.11±6.22  1.1  <0.002  
Emotional 
withdrawal  

4.11±0.44  2.43±0.21  1.68 <0.003 

Poor rapport  4.31±0.52  2.93±0.91  1.38 <0.001  
Passive/apathetic 
social withdrawal  

3.14±0.52  2.5±0.31  0.64 <0.005 

Difficulty in 
abstract thinking  

4.41±0.7 2.61±0.64  1.8 0.001  

Lack of spontaneity 
and flow of 
conversation  

3.71±0.72  3.43±0.47  0.28 0.31  

Stereotyped 
thinking  

3.93±0.55  3.44±0.78  0.49  <0.001  

 

To assess the placebo and medicine group, the HRSD results 
were assessed and resulted showed that there were no positive 
effects on the depression syndromes. When HRSD scores were 
compared for two groups apropos through repeated measures 
analysis, results showed no significant difference. Before and after 
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treatment, there was a significant difference in comprehension and 
object assembly. 

Ondansetron was given to thirty patients, 19 (63%) patients 
suffered from complications. Among 19 patients who suffered 
from complications, 7 suffered from constipation, 5 suffered from 
restlessness and insomnia and 7 others suffered from exhaustion 
confusion and nausea.  
Table.3 Comparison of the effects of Placebo and Ondansetron on HRSD before 
and after treatment 

Groups 
Mean±SD  
Confidence Interval 

P value Effect 
Size 

Experimental Group Placebo Group   
15.21±4.85 (10.36-
20.06) 

17.11±3.22 (13.89-
20.33) 

0.62 0.15 

14.11±3.24 (10.87-
17.35) 

16.43±0.21 (16.22-
16.64) 

0.31  

1.31±0.02 (1.29-1.33) 2.93±0.91 (2.02-3.83) 0.78  
 

4. Discussion 

In our study, ondansetron (4-8 mg/day) was supplemented with 
risperidone (4-6 mg/day) placebo plus risperidone after 12 weeks 
of treatment. Therefore, it is investigated the effects of ondansetron 
on verbal and performance intelligence using the WAIS-R test. In 
the subscales traceability and object assembly, many significant 
differences between the two groups has been found. In this study, 
ondansetron had no positive effect on depression symptoms (effect 
size = 0.15). 

Previous studies have shown that serotonin (5 HT) receptor 
antagonists have a therapeutic potential for schizophrenia [12, 19]. 
An article review of the effect of ondansetron on the treatment of 
schizophrenia in 2010 suggests that ondansetron is used in the 
treatment of schizophrenia. Treatment of schizophrenia might be 
effective, particularly negative symptoms. This rating is based on 
the assumption that risperidone is an active component of 
risperidone, which is the most common cause of rheumatoid 
arthritis-positive effects of ondansetron on the negative symptoms 
assessed with the PANSS [12]. 

In [20], authors used ondansetron to enhance the effects of 
clozapine in the treatment of schizophrenia, and their results 
indicated a significant difference between the two study groups.  In 
[21], authors investigated the effects of the augmenting of 
haloperidol with ondansetron in patients with treatment-resistant 
schizophrenia, and reported that the group treated with 
ondansetron had a significantly higher proportion of subjects with 
a 30% improvement rate versus the initial value in the PANSS sum 
and dose negative scores, The results of the authors, thus also 
positive effects on the cognition, which coincide with our results. 
A meta-analysis based on limited data included ondansetron. 
However, in this review, ondansetron was not superior to the 
placebo in the PANSS-positive values, as it is found in the study 
[22]. In another study from 2014, the enhancement of the usual 
treatment of schizophrenia with ondansetron had positive but not 
significant Impact on the overall PANSS score [23]. 

In [24], authors showed that a short treatment period with 
ondansetron resulted in an improvement in visual memory in 
schizophrenia. In their crossover study, the authors aimed to study 

the effects of ondansetron on various memory tasks in patients 
with schizophrenia. The beneficial effects of ondansetron on 
memory and intelligence could be due to the exclusion of serotonin 
from presynaptic areas. 

In [12], authors found that the combination of ondansetron with 
antipsychotic (risperidone) significantly improved visual memory, 
negative symptoms, and cognitive disorders in chronic 
schizophrenia. In [25], authors demonstrated the improvement of 
the effect of ondansetron alone or in combination with simvastatin 
on verbal and visual learning in the context of new learning. In [26], 
authors showed positive significant effects of ondansetron on 
visual memory regarding WAIS R data analysis. In another study, 
5-HT3 receptor regulation has been shown to improve cognitive 
deficits and extrapyramidal side effects [27]. Similarly, in [28], 
authors investigated the efficacy of ondansetron in improving p50 
auditory control in patients with schizophrenia. 

Ondansetron did not have a positive effect on depression 
symptoms in our study. In contrast, a study in 2014 showed the 
therapeutic effect of ondansetron on depression in mice [14]. 
Another study argued that ondansetron might probably improve 
depression in alcoholics, probably due to its serotonergic effects 
[15]. In [29], authors reported on significant therapeutic effects of 
ondansetron on depression. Another study also highlighted the 
antidepressant effect of ondansetron on schizophrenia and other 
psychiatric disorders [30]. The different methods for evaluating 
depression can be the reason for the inconsistency of the results. 
Most studies have shown that ondansetron is well-tolerated 
without acute complications [11,32]. In [10], only 2 patients 
discontinued treatment due to aggression and insomnia. Some 
patients had minor complications such as insomnia, constipation, 
confusion, nausea, and fatigue. In our study, 2 subjects left the 
study due to ondansetron complications (insomnia and 
restlessness). 

In schizophrenia, some factors can be correlated with a poorer 
prognosis. Empirical findings have confirmed that negative 
symptoms are related to the treatment prognosis [7]. Nevertheless, 
findings from experimental studies on the effects of ondansetron 
on the negative symptoms in schizophrenia are not clear. In 
addition, the degree of influence of negative symptoms on the 
treatment prognosis need not yet be fully clarified. It is also likely 
that factors that have an impact on negative symptoms will not be 
well understood. The serotonergic system is involved in 
schizophrenia and OCD. A review of the literature showed some 
therapeutic effects of ondansetron augmentation on the usual drug 
system of the treatment-resistant OCD [18], as is the case with the 
treatment of resistant schizophrenia [10]. Future studies could have 
a common pathway in the pathogenesis and treatment of 
schizophrenia and OCD in that sometimes schizophrenia 
prodrome is similar to OCD-like symptoms and there are 
similarities between the clinical manifestations of OCD and 
schizophrenia [16,17]. Some cognitive and negative components 
in schizophrenia can be the result of a comorbid OCD [17]. In fact, 
OCD can cause or stereotypical thinking and the social and 
emotional retreat in the final stages. Understanding and object 
composition and other neurocognitive tasks may be impaired by 
OCD [16,17]. 
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Although a standard treatment for schizophrenia has emerged, 
many unanswered questions remain. An important question is 
whether ondansetron is sufficient to reduce negative symptoms in 
schizophrenia. 

The present study also underlines the importance of 
experimental studies to identify brain mechanisms involved in 
cognition and neuropathology of schizophrenia. The knowledge of 
negative symptoms in schizophrenia is increasing and the number 
of studies in this area has increased to understand the nature of 
schizophrenia as well as the possibilities of their treatment. 

In the current study, there are a number of limitations, 
including the relatively small sample size, which excludes a 
generalizability of the results to other populations without further 
studies. A further limitation was the incomplete compliance with 
the CONSORT standard for reporting clinical trials [30]. 

5. Conclusion 

The results of the current study showed that the administration 
of ondansetron significantly improved negative symptoms and 
cognitive disorders. These preliminary results suggest that 
ondansetron may play a role to improve the symptoms of people 
with Schizophrenia. The study results confirmed that ondansetron, 
as an additional treatment conventional therapy, is particularly in 
negative symptoms. There are limitations of the study as it has a 
small sample size. There is need of more studies should be 
conducted to support this study and there will be a good addition 
in the literature to give more confidence to the scientist to use this 
combination of medicines. 
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