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Clinical Trials Study

Possible effect of blonanserin on gambling disorder: A clinical study 
protocol and a case report
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Abstract
BACKGROUND 
Gambling disorder is characterized by excessive and recurrent gambling and can 
have serious negative social consequences. Although several psychotherapeutic 
and pharmacological approaches have been used to treat gambling disorder, new 
treatment strategies are needed. Growing evidence suggests that dopamine D3 
receptor plays a specific role in the brain reward system.

AIM 
To investigate if blonanserin, a dopamine D3 receptor antagonist, would be 
effective in reducing gambling impulses in patients with gambling disorder.

METHODS 
We developed a study protocol to measure the efficacy and safety of blonanserin 
as a potential drug for gambling disorder, in which up to 12 mg/d of blonanserin 
was prescribed for 8 wk.

RESULTS 
A 37-year-old female patient with gambling disorder, intellectual disability, and 
other physical diseases participated in the pilot study. The case showed 
improvement of gambling symptoms without any psychotherapy. However, 
blonanserin was discontinued owing to excessive saliva production.

CONCLUSION 
This case suggests that blonanserin is potentially an effective treatment for 
patients with gambling disorder who resist standard therapies, but it also carries a 
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risk of adverse effects. Further studies are needed to confirm the findings.

Key Words: Blonanserin; Gambling disorder; Medication; Clinical trial protocol; D3 
receptor; Case report
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Core Tip: We developed a study protocol to examine the effect and safety of 
blonanserin on gambling disorder. A case was introduced in the study, to bring a 
promising outcome, but treatment was discontinued due to extrapyramidal adverse 
effects. A safer usage should be established.

Citation: Shiina A, Hasegawa T, Iyo M. Possible effect of blonanserin on gambling disorder: A 
clinical study protocol and a case report. World J Clin Cases 2021; 9(11): 2469-2477
URL: https://www.wjgnet.com/2307-8960/full/v9/i11/2469.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i11.2469

INTRODUCTION
Gambling disorder, or pathological gambling, is a mental condition characterized by 
recurrent maladaptive gambling behavior and difficulty in controlling gambling, 
despite the realization that the behavior is damaging [Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5)]. Gambling disorder has severe 
negative effects on social functioning[1]. According to the British Gambling Prevalence 
Survey, the United Kingdom prevalence rate is 0.9%, and this number has been slowly 
increasing each year[2]. In Japan, there are no official gambling disorder statistics 
because gambling is legally restricted, except for some officially recognized activities (
e.g., horse races). However, many people play pachinko. Despite this restriction, an 
interim report from a national survey conducted in 2017 estimated the lifetime 
prevalence of gambling disorder in Japan to be 3.6% (data not published).

The pathophysiology of gambling disorder is still unclear. The behavior was 
previously termed “compulsive gambling” in reference to its obsessive–compulsive 
characteristics. However, it was moved to the ‘impulse control disorders’ category in 
the DSM-5 and was categorized as an addiction disorder in the DSM-5. The 
International Statistical Classification of Diseases and Related Health Problems 10th 
Revision (ICD-10) describes gambling disorder as a form of behavior and categorizes it 
as a habit and impulse disorder. Cognitive distortion regarding the chance of winning 
games, a craving for gambling in risky situations, and a history of operant 
conditioning through intermittent reinforcement from winning games are frequently 
observed in patients with gambling disorder. However, the assumption that gambling 
disorder has a biological basis is controversial. Multiple neurotransmitter systems, 
such as the serotonin, norepinephrine, dopamine, opioid, and glutamate systems, have 
been implicated in gambling disorder[3,4]. Dopaminergic abnormalities seem to lead to 
excessive gambling through hyperactivation of the brain reward system, a theory 
supported by evidence that some patients with Parkinson’s disease undergoing 
dopamine replacement therapy engage in excessive gambling[5].

There is accumulating evidence for the efficacy of new therapeutic strategies for 
gambling disorder. Cognitive behavioral therapy (CBT) appears to be beneficial[6], 
especially combined with motivational interviewing[7]. The effectiveness of CBT in 
mitigating gambling problems was supported by a meta-analytic study[8]. Self-help 
groups are also available, but their effectiveness is limited[9].

Several pharmacotherapeutic approaches have also been developed. Some selective 
serotonin reuptake inhibitors, such as paroxetine[10] and fluoxetine[11], have been 
suggested as beneficial. However, they have failed to show effectiveness in large 
trials[12]. The effect of naltrexone, an opioid receptor blocker, has been controversial in 
clinical trials[13,14]. Nalmefen, an opioid antagonist approved for alcohol dependence, 
mitigated obsessive thoughts in one randomized controlled trial[15]. However, 
establishing the optimal dose of nalmefen remains a challenge[16]. Although the 
effectiveness of opioid antagonists in treating gambling disorder is still controver-

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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sial[17], a meta-analytic study suggested that pharmacological treatments such as opioid 
antagonists and mood stabilizers with or without psychological approaches could 
reduce the severity of gambling problem[18]. Olanzapine, a multiple receptor 
antagonist, has failed to demonstrate efficacy[19]. Aripiprazole, a dopamine partial 
agonist, was assumed to be beneficial for reducing gambling impulses, as it can 
moderate dopamine neurotransmission. However, some case reports suggest that 
aripiprazole can cause or worsen pathological gambling[20,21]. This paradoxical finding 
may be explained by the specific role of aripiprazole as a dopamine D3 agonist. 
Overall, opioid antagonists are relatively promising, however the evidence suggesting 
efficacy of pharmacotherapy for gambling disorder is still limited, according to a 
recent systematic review[22].

Growing evidence suggests that dopamine D3 receptors play a specific role in the 
brain reward system. One report indicated that a selective dopamine D3 antagonist 
reduced methamphetamine-enhanced brain stimulation corresponding to a reward in 
rats[23,24]. In addition, some dopamine D3 antagonists have been patented for the 
reduction of drug-induced incentive motivation[25].

Blonanserin is a relatively new antipsychotic drug developed by Dainippon 
Sumitomo Pharma. It was approved as a schizophrenia medication by the Japanese 
Ministry of Health, Labour, and Welfare in April 2008.

Blonanserin has a strong antagonistic effect on dopamine D2 and D3 receptors and 
on serotonin 5-HT2 receptors[26,27]. In vitro, blonanserin has a stronger affinity for D3 
receptors than risperidone, olanzapine, and aripiprazole[28]. Further, an in vivo study 
with rats showed that blonanserin binds to D3 receptors more strongly than 
risperidone, olanzapine, and aripiprazole[29]. Recently, researchers have begun to 
examine the potential effects of blonanserin on mood and anxiety[30]. One case report 
suggested that blonanserin could effectively suppress pathological alcohol drinking[31], 
indicating that it could suppress cravings established by the activation of the brain 
reward system. If this is the case, then blonanserin could be effective in controlling 
gambling or other maladaptive behaviors in patients with gambling disorder. 
However, to the best of our knowledge, no clinical trials have investigated the effects 
of blonanserin on gambling disorder or other impulse control problems.

Blonanserin may be safer than opioid antagonists currently used for treating 
gambling disorder. For instance, while blonanserin has an antiemetic effect, major 
opioid antagonists often cause nausea and vomiting. Further, adverse effects regarding 
metabolism have been scarcely reported. Additionally, blonanserin may improve 
cognitive function through its D3 receptor antagonism[32]. If a single prescription of 
blonanserin can mitigate problematic gambling, it may be especially beneficial for 
patients with nausea and metabolic symptoms. Finally, patients with intellectual 
disability for whom the effects of CBT may be limited may particularly benefit from 
blonanserin therapy.

MATERIALS AND METHODS
Study design
We developed an open-label, non-controlled, exploratory clinical trial. We attempted 
to recruit three candidates for a pilot study. This number was low due to a limited 
budget. The clinical protocol is as follows.

Inclusion criteria
Subjects were outpatients of the psychiatry department of Chiba University Hospital, 
Japan, who had a DSM-5 diagnosis of gambling disorder and were 20-years-old to 64-
years-old. Participants should be native Japanese speakers or have equivalent Japanese 
language skills because several assessments with questionnaire were conducted in this 
protocol. Candidates were screened using the South Oaks Gambling Screen (SOGS)[33]. 
Individuals with a SOGS score of 5 or more were included in the clinical trial.

The exclusion criteria were as follows: Lack of competence to participate in clinical 
trials, pregnancy, any complication of psychoses or organic brain disease (according to 
F0 or F2 codes in ICD-10), uncontrollable physical complications, having taken 
antipsychotic medication or D2 receptor blocking drugs in the last 28 d, contraindic-
ations to blonanserin (taking drugs containing adrenaline, azole antifungals, human 
immunodeficiency virus protease inhibitors, telaprevir, or cobicistat), a history of 
serious adverse effects from taking blonanserin, a history of malignant syndrome or 
tardive dyskinesia owing to antipsychotics, and a history of participation in other 
clinical trials in the last 3 mo.
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We used several rating scales to screen potential participants in terms of psychiatric 
status. Individuals were excluded from participation if they scored 15 or over on the 
Montgomery-Asberg Depression Scale (MADRS)[34], 15 or over on the Young Mania 
Rating Scale (YMRS)[35], or 3 or over on the overall severity scale of the Drug Induced 
Extra-Pyramidal Symptoms Scale (DIEPSS)[36]. Individuals who had attempted suicide 
in the last year were also excluded.

Prescription protocol
Participants took blonanserin twice daily (except for during the first 2 wk, where they 
took blonanserin once per day) for a total of 8 wk. For safety, the maximum dose was 
12 mg/d, which is half the dose approved for patients with schizophrenia in Japan. 
The dose was increased automatically every 2 wk. The initial dose was 2 mg/d, 4 
mg/d in the third and fourth week of the trial, and 8 mg/d in the fifth and sixth 
weeks. In the seventh and eighth weeks, 8 mg/d was maintained, but the prescriber 
could increase the dose to 12 mg/d if the efficacy was too low and tolerability was 
maintained. We set 12 mg/d as the maximum dose in this protocol, which is half of the 
maximum dose for patients with schizophrenia according to the interview form of 
blonanserin[37].

Regardless of these guidelines, the daily dose was not increased if a participant had 
a DIEPSS overall severity score of 1. Additionally, if the DIEPSS overall severity score 
was 2 or more, the daily dose was decreased to that at the previous visit. Regardless of 
the DIEPSS score, the prescriber changed the daily dose of blonanserin if any adverse 
effects occurred.

The prescription was stopped if the prescriber felt that it was necessary or if the 
participant wished to stop. In this case, however, regular examinations were 
continued. The prescriber asked participants to take blonanserin immediately after 
meals because it is not easily absorbed on an empty stomach.

Termination of the trial
Participation in this trial was terminated if any of the following conditions occurred: 
Withdrawal of consent by the participant, detection of any contraindication after 
starting the trial, use of other psychotic drugs in addition to blonanserin, MADRS 
score > 14, YMRS score > 14, DIEPSS score > 2 on any visit, any intolerable adverse 
effects of blonanserin, non-compliance (taking less than 70% or more than 120% of the 
prescribed blonanserin dose), and if the prescriber decided to terminate the trial 
because of increased symptoms of gambling disorder, medical complications, or other 
reasons.

Outcome measures
The prescriber assessed participants at every visit (a total of five visits) using the 
following measures: The Gambling Symptom Assessment Scale (GSAS)[38], the 
Yale–Brown Obsessive Compulsive Scale: Pathological Gambling Modification (PG-
YBOCS)[39], the Barratt Impulsiveness Scale (BIS-11)[40], the DIEPSS, the MADRS, and 
the YMRS. In addition, a blood examination was conducted 2 and 6 wk after the start 
of the trial.

The primary outcome measure was the overall DIEPSS severity score at 8 wk. 
Secondary outcome measures were the change in total scores on the GSAS, the PG-
YBOCS, and the BIS-11 between the screening session and 8 wk assessment.

Ethical issues
The study protocol was approved by the Institutional Review Board of Chiba 
University Hospital, which approved the implementation of this study as a clinical 
trial on January 7, 2016 (G27039, No. 65). Each participant received an informed 
consent form containing the entire study protocol including details regarding the 
potential publication of participant data. The researcher obtained written informed 
consent from every participant prior to the beginning of the trial. We registered this 
study protocol with the University Medical Information Network Clinical Trial 
Registry on Jan 20, 2016 (R000023855, UMIN000020669).

RESULTS
The present study began in January 2016 and was terminated in March 2017. As this 
was a pilot study, we set the maximum number of participants at three according to 
the amount of budget. In reality, only one participant participated in the trial.
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The participant was a 37-year-old female with mild intellectual disability and a 20-
year history of gambling disorder. The patient also had type I diabetes mellitus and 
bronchial asthma. She had no other history of mental disorder, and there was no 
familial history of mental disorder. These details were confirmed by her family doctor. 
Also, the first author conducted a semi-structural interviewing to confirm her 
diagnosis.

After obtaining the patient’s informed consent, the prescriber obtained the 
agreement of the physician to allow the patient to participate in the clinical trial.

The patient took 200 mg/d of sodium valproate, 100 mg/d of trazodone, 15 mg/d 
of flurazepam, and 0.25 mg/d of triazolam. She was also prescribed 10 mg/d of 
montelukast, 20 mg/d of metoclopramide, 15 mg/d of lansoprazole, 10 mg/d of 
cetirizine, and 2 mg/d of chlorpheniramine, and she injected 20 units of insulin aspart 
daily. There was no evidence suggesting that these medications had any interaction 
with blonanserin as far as our knowledge and inspection.

At the screening stage, the participant met the DSM-5 criteria for gambling disorder. 
No other mental disorders were identified other than mild intellectual disability. She 
received a score of 9 on the SOGS.

After screening, the participant began to take 2 mg/d of blonanserin as an initial 
dose. After 2 wk, she felt that her craving for gambling had decreased. She complained 
of temporary mild nausea. According to the protocol, the daily dose of blonanserin 
was raised to 4 mg/d.

After 4 wk from the start of the trial, she felt mildly joyful. However, she also felt 
anxious owing to an earthquake that had occurred during the night, and she 
complained of excessive saliva. As her overall DIEPSS severity score had increased to 
2, the blonanserin dose was decreased to 2 mg/d. However, the patient continued to 
complain of excessive saliva. Therefore, the prescriber withdrew the blonanserin 
prescription. A couple of weeks later, her saliva production was normal, and no other 
adverse events were observed.

The DIEPSS overall severity score, which was the primary outcome measure, 
increased to 2 after the blonanserin dose was raised to 4 mg/d, and the participant 
experienced excessive saliva production. Because she complained of excessive saliva 
even after the blonanserin dose was decreased, the blonanserin prescription was 
stopped. Two weeks after discontinuation, the patient’s complaints had been resolved 
without any additional intervention.

Scores on the GSAS, PG-YBOCS, and BIS-11 improved following the prescription of 
blonanserin but deteriorated again after discontinuation of treatment. The MADRS 
and YMRS scores did not change significantly. None of the scores reached the criteria 
for trial termination. In addition, the participant did not experience any mood 
symptoms during the trial (Figure 1).

No medication regimes were changed other than that for blonanserin during the 
clinical trial term.

The results of blood exams showed no aversive changes during the trial. Her blood 
sugar (not fasting) decreased from 328 mg/dL at the initial assessment to 242 mg/dL 
at 6 wk. Her prolactin level decreased from 78.5 ng/mL at the initial assessment to 
46.48 ng/mL at the sixth week. Her doctor in charge suggested these changes were 
clinically acceptable.

DISCUSSION
We designed the present clinical research protocol to evaluate the efficacy and safety 
of blonanserin for treating gambling disorder.

The participant showed improvement in GSAS, PG-YBOCS, and BIS-11 scores, but 
scores deteriorated after blonanserin was discontinued. These findings suggest that 
blonanserin could suppress gambling cravings. A dose of 4 mg/d is less than the dose 
used for schizophrenic patients. Blonanserin is likely to have a specific effect on 
impulsive thoughts, as indicated by the results of a recent rat study[41].

The participant had a mild intellectual disability. In general, patients with 
intellectual disability do not respond well to cognitive behavioral therapy and 
experience resistance to treatment of co-occurring mental disorders. For such patients, 
blonanserin might be an effective alternative to reduce problematic behaviors. While 
blonanserin improved methamphetamine-induced psychosis in two cases with 
intellectual disability without adverse effects[42], whether blonanserin is specifically 
beneficial for patients with intellectual disability remains unclear.

The participant had diabetes. Blonanserin is suggested to be relatively tolerable for 
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Figure 1 Clinical course of the participant. Each number on graph represents the total score of rating scale at each time of evaluation. GSAS: Gambling 
Symptom Assessment Scale, total score; PG-YBOCS: the Yale–Brown Obsessive Compulsive Scale: Pathological Gambling Modification, total score; BIS11: the 
Barratt Impulsiveness Scale, total score; DIEPSS: Drug Induced Extra-Pyramidal Symptoms Scale, overall severity score; MADRS: Montgomery-Asberg Depression 
Scale, total score; YMRS: Young Mania Rating Scale, total score.

patients with metabolic syndrome because it rarely causes weight gain[43]. Also, it 
seldom raises blood prolactin level[37]. It is interesting that the participant’s blood 
glucose and prolactin showed improvement through the trial.

Caution is warranted when interpreting the results of a single case study. In 
addition, the magnitude of the placebo effect is difficult to determine in open-label 
trials. Double-blind, placebo-controlled trials are needed to measure comprehensively 
the effects of blonanserin. Also, gender, age, and ethnic differences in blonanserin 
effect should be examined with further studies with larger sample size.

In the present study, we did not quantitatively evaluate the participant’s cognitive 
function. A previous report found that blonanserin improved cognitive function in 
some schizophrenic patients[44]. As there is no evidence that blonanserin can treat 
symptoms of intellectual disability, we do not believe that the participant’s cognitive 
function was altered by taking blonanserin. Nonetheless, further investigation is 
needed to pursue the possibility that the participant’s gambling problems were 
mitigated through improved cognitive function.

Regarding safety, the participant experienced excessive saliva after taking 4 mg/d 
of blonanserin. A domestic clinical trial submitted with the approval of the Ministry of 
Health, Labour, and Welfare found that 75.5% of schizophrenic patients (of whom 35% 
had parkinsonism) experienced at least one adverse effect when taking blonanserin[37]. 
In our experience, it is uncommon for patients taking 4 mg/d of blonanserin to 
complain of adverse effects. The participant in this study may have been sensitive to 
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blonanserin. As blonanserin has high lipid solubility, it remains in the brain for several 
days after discontinuation. Therefore, it takes time for patients to feel changes after 
dose modulation. In the present case, the patient took 2 wk to recover from the adverse 
effects of blonanserin. In clinical settings, doctors in charge should inform patients in 
advance regarding the pharmacological actions of blonanserin. Salivation can be 
mitigated with prescription of anticholinergic drugs, but they potentially deteriorate 
taker’s cognitive function. Doctors should be aware of the management of risk-benefit 
of these drugs.

CONCLUSION
We conducted a clinical trial to examine the use of blonanserin to treat gambling 
disorder. The results suggested that blonanserin might be effective in mitigating 
gambling behaviors, but that it may also carry a risk of adverse effects. A randomized 
controlled trial with more detailed monitoring regarding adverse effects is required to 
test our hypothesis.

ARTICLE HIGHLIGHTS
Research background
Gambling disorder is one type of mental disorders that has a serious impact on 
patient's life, as well as their families. There have been some treatment strategies 
developed, but none of them are decisively effective.
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There are many who suffer from gambling disorder. We have been engaged in their 
treatment in the clinical setting, but several patients fail to be respond to treatment due 
to several reasons. We strongly want to develop treatment options for non-responders.

Research objectives
The aim of the research was to examine the effectiveness and safety of blonanserin, a 
novel dopamine D3 antagonist, on gambling disorder.

Research methods
We developed a study protocol in which participants take blonanserin up to 12 mg/d 
for 8 wk. We evaluated its effect and safety with several rating scales.

Research results
One patient participated in this clinical trial. She had improved clinical symptoms of 
gambling disorder, but due to an adverse effect, quit taking blonanserin.

Research conclusions
This case suggests the potential effect of blonanserin to mitigate the symptoms of 
gambling disorder. On the other hand, extrapyramidal side effect should be cautiously 
addressed.

Research perspectives
We believe the study protocol presented is applicable to a randomized controlled trial 
with larger sample size.
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