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Abstract
Background
Neuroleptics are often utilized in the management of behavioural symptoms in dementia. Despite their efficacy, they pose a risk 
for side effects which can complicate treatment outcomes.
Objective: To present clinical outcomes of two patients with dementia who were treated with neuroleptics, focusing on behavioural 
symptom reduction and management of side effects.

Methods
Two patients with dementia were treated with neuroleptics and monitored for behavioural symptom reduction and side effects. 
Clinical assessments included Mini-Mental State Examination (MMSE), Neuropsychiatric Inventory (NPI), and Global 
Assessment of Functioning (GAF) before and after treatment.

Results
Both patients demonstrated significant improvements in behavioural symptoms. Adjustments in neuroleptic dosage were required 
to manage side effects.

Conclusion
Neuroleptics can effectively reduce behavioural symptoms in dementia, but careful monitoring and dosage adjustments are 
necessary to manage side effects.
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1. Introduction
Dementia is a progressive neurodegenerative disorder 
characterized by a decline in cognitive function, memory 
impairment, and significant changes in behaviour and personality 
[1-3]. It encompasses a variety of conditions, the most common 
of which are Alzheimer’s disease, vascular dementia, and Lewy 
body dementia. Patients with dementia often exhibit behavioural 
and psychological symptoms such as agitation, aggression, 
hallucinations, and delusions, which can severely impact their 
quality of life and place a considerable burden on caregivers [4-
6]. Neuroleptics, also known as antipsychotic medications, are 

frequently prescribed to manage these challenging behavioural 
symptoms [7]. These medications primarily act by modulating the 
activity of neurotransmitters in the brain, particularly dopamine and 
serotonin [8]. Commonly used neuroleptics in dementia treatment 
include risperidone and olanzapine [9]. These medications have 
been shown to be effective in reducing symptoms of psychosis and 
agitation, thereby improving the overall functioning and quality 
of life for patients with dementia. Despite their benefits, the use 
of neuroleptics in elderly patients with dementia is not without 
risks. Adverse effects such as sedation, weight gain, metabolic 
syndrome, and an increased risk of cerebrovascular events have 
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been documented [10-12]. These side effects can complicate 
treatment regimens and necessitate careful monitoring and dosage 
adjustments. Moreover, the risk of these adverse effects underscores 
the need for a delicate balance between achieving symptom control 
and maintaining the overall health and safety of the patient. The 
mechanisms by which neuroleptics exert their therapeutic effects 
and induce side effects are complex and not entirely understood. 
The dopaminergic and serotonergic pathways play crucial roles in 
mood regulation and cognitive function, and their modulation by 
neuroleptics can lead to both therapeutic and adverse outcomes 
[13,14]. For instance, while the blockade of dopamine receptors 
can reduce psychotic symptoms, it can also lead to extrapyramidal 
side effects and metabolic disturbances.

This case report aims to contribute to the existing literature by 
presenting the clinical outcomes of two patients with dementia 
who were treated with neuroleptics. The focus is on evaluating 
the efficacy of risperidone and olanzapine in reducing behavioural 
symptoms and managing the side effects associated with their use. 
Through detailed clinical assessments and follow-up data, this 
report seeks to highlight the importance of personalized treatment 
plans and the need for vigilant monitoring to optimize therapeutic 
outcomes and improve the quality of life for patients with dementia.

The cases of Ms. L and Mr. D, described in this report, illustrate 
the potential benefits and challenges associated with the use of 
neuroleptics in dementia. Ms. L experienced significant behavioural 
improvement with risperidone but developed mild sedation, while 
Mr. D showed moderate behavioural improvement with olanzapine 
but experienced weight gain. These cases emphasize the necessity 
for a tailored approach in the management of dementia, considering 
both the efficacy and safety of neuroleptic medications.

2. Methods
This case series involved two elderly patients diagnosed with 
dementia who exhibited significant behavioural disturbances. Both 
patients were selected based on their diagnosis and the severity 
of their behavioural symptoms. Ms. L, a 78-year-old woman, 
and Mr. D, an 82-year-old man, were treated with risperidone 
and olanzapine, respectively. Clinical assessments were 
conducted using the Mini-Mental State Examination (MMSE), 
Neuropsychiatric Inventory (NPI), and Global Assessment of 

Functioning (GAF) before and after the initiation of neuroleptic 
treatment. Ms. L was prescribed risperidone at a dosage of 0.5 mg/
day, while Mr. D received olanzapine at a dosage of 2.5 mg/day. 
Both treatments were administered for a duration of 12 months. 
Follow-up assessments were conducted to monitor the reduction 
in behavioural symptoms and the emergence of any side effects. 
Data were collected through structured interviews and clinical 
assessments performed by trained professionals. The changes in 
MMSE, NPI, and GAF scores from baseline to follow-up were 
analysed to determine the efficacy and safety of the treatments. 
Statistical significance of score changes was assessed using 
p-values to evaluate the effectiveness of the neuroleptic therapies.

3. Case Report
3.1 Case Report A
Ms. L, a 78-year-old woman, was diagnosed with dementia with 
behavioural disturbances at the age of 76. She presented with 
severe agitation, hallucinations, and wandering behaviour, with an 
initial Mini-Mental State Examination (MMSE) score of 18 and 
a Neuropsychiatric Inventory (NPI) score of 30. She was started 
on risperidone (0.5 mg/day). Over a period of 12 months, Ms. L 
showed significant improvement in her behavioural symptoms. 
Her MMSE score increased from 18 to 22, her NPI score decreased 
from 30 to 15, and her Global Assessment of Functioning (GAF) 
score increased from 50 to 65 (Table 1). However, she experienced 
mild sedation as a side effect. Ms. L continued to show stable 
improvement in her behavioural symptoms with the adjusted 
treatment regimen.

3.2 Case Report B
Similarly, Mr. D, an 82-year-old man, was diagnosed with dementia 
with behavioural disturbances at the age of 80. He presented with 
aggression, delusions, and severe mood swings, with an initial 
MMSE score of 15 and an NPI score of 35. He was started on 
olanzapine (2.5 mg/day). Over a period of 12 months, Mr. D 
showed moderate improvement in his behavioural symptoms. His 
MMSE score increased from 15 to 18, his NPI score decreased 
from 35 to 25, and his GAF score increased from 45 to 55 (Table 
2). He experienced weight gain as a side effect. Mr. D maintained 
his improved status with ongoing neuroleptic treatment, showing 
stable functioning and no recurrence of severe side effects.

Scale Before Treatment After Treatment p-value
Mini-Mental State Examination (MMSE) 18 22 <0.05
Neuropsychiatric Inventory (NPI) 30 15 <0.001
Global Assessment of Functioning (GAF) 50 65 <0.001

Scale Before Treatment After Treatment p-value
Mini-Mental State Examination (MMSE) 15 18 <0.05
Neuropsychiatric Inventory (NPI) 35 25 <0.001
Global Assessment of Functioning (GAF) 45 55 <0.001

Table 1: Clinical and Functional Assessments Before and After Treatment (Patient A)

Table 2: Clinical and Functional Assessments Before and After Treatment (Patient B)
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4. Machine Learning Analysis
In this section, we present the results of our analysis on the 
effectiveness of neuroleptic treatment in patients with dementia. 
The analysis focuses on three primary metrics: cognitive function, 
neuropsychiatric symptoms, and overall functional status. 
Additionally, we examine the side effects associated with the 
treatment. The data is derived from assessments conducted before 
and after a 12-month treatment period. The objectives of this 
analysis are to evaluate the changes in cognitive function using 
the Mini-Mental State Examination (MMSE) scores, assess the 
impact on neuropsychiatric symptoms using the Neuropsychiatric 
Inventory (NPI) scores, and measure the overall functional 
improvement using the Global Assessment of Functioning (GAF) 
scores. Furthermore, we analyse the distribution of side effects 
experienced by the patients.

The data comprises assessments from two patients: Ms. L, aged 78, 
diagnosed with dementia at age 76 and treated with Risperidone, 
and Mr. D, aged 82, diagnosed with dementia at age 80 and treated 
with Olanzapine. For each patient, the following assessments 
were recorded: MMSE scores evaluating cognitive function 
before and after treatment, NPI scores assessing neuropsychiatric 
symptoms before and after treatment, GAF scores measuring 

overall functioning before and after treatment, and any side 
effects experienced during the treatment. The figures presented 
in this section illustrate the changes in these metrics, providing a 
comprehensive overview of the treatment's impact. Specifically, 
Figure 1 shows the MMSE scores before and after treatment 
for each patient, indicating cognitive improvements. Figure 2 
presents the NPI scores before and after treatment, highlighting 
the reduction in neuropsychiatric symptoms. Figure 3 displays the 
GAF scores before and after treatment, reflecting improvements in 
overall functioning. Figure 4 provides a histogram of MMSE scores 
distribution before and after treatment, showing a shift towards 
higher scores post-treatment. Figure 5 illustrates the distribution 
of side effects among the patients, with mild sedation and weight 
gain being the observed side effects. Lastly, Figure 6 summarizes 
the mean improvements in MMSE, NPI, and GAF scores, showing 
the most significant improvements in neuropsychiatric symptoms 
and overall functioning.

Each figure is accompanied by a detailed explanation to facilitate 
understanding of the results and their implications. Now, we 
proceed to the implementation of these figures based on the 
collected data.
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evaluating cognitive function before and after treatment, NPI scores assessing neuropsychiatric 
symptoms before and after treatment, GAF scores measuring overall functioning before and after 
treatment, and any side effects experienced during the treatment. The figures presented in this 
section illustrate the changes in these metrics, providing a comprehensive overview of the 
treatment's impact. Specifically, Figure 1 shows the MMSE scores before and after treatment for 
each patient, indicating cognitive improvements. Figure 2 presents the NPI scores before and after 
treatment, highlighting the reduction in neuropsychiatric symptoms. Figure 3 displays the GAF scores 
before and after treatment, reflecting improvements in overall functioning. Figure 4 provides a 
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Each figure is accompanied by a detailed explanation to facilitate understanding of the results and 
their implications. Now, we proceed to the implementation of these figures based on the collected 
data. 

 

Figure 1: MMSE, NPI, and GAF Scores Before and After Treatment 

Figure 1 presents the MMSE, NPI, and GAF scores before and after treatment for each patient, 
demonstrating the overall impact of neuroleptic treatment on cognitive function, neuropsychiatric 
symptoms, and general functioning. For the MMSE scores, we observe a significant improvement in 
both patients: Ms. L's score increased from 18 to 22, while Mr. D's score improved from 15 to 18, 
indicating enhanced cognitive function post-treatment. Similarly, the NPI scores reflect a reduction in 
neuropsychiatric symptoms, with Ms. L's score decreasing from 30 to 15 and Mr. D's score reducing 
from 35 to 25, suggesting a notable alleviation of these symptoms following treatment. Additionally, 

Figure 1: MMSE, NPI, and GAF Scores Before and After Treatment

Figure 1 presents the MMSE, NPI, and GAF scores before and 
after treatment for each patient, demonstrating the overall impact 
of neuroleptic treatment on cognitive function, neuropsychiatric 
symptoms, and general functioning. For the MMSE scores, we 

observe a significant improvement in both patients: Ms. L's score 
increased from 18 to 22, while Mr. D's score improved from 15 
to 18, indicating enhanced cognitive function post-treatment. 
Similarly, the NPI scores reflect a reduction in neuropsychiatric 
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symptoms, with Ms. L's score decreasing from 30 to 15 and Mr. 
D's score reducing from 35 to 25, suggesting a notable alleviation 
of these symptoms following treatment. Additionally, the GAF 
scores show improvements in overall functioning, with Ms. L's 

score rising from 50 to 65 and Mr. D's score increasing from 45 
to 55, highlighting better overall patient functioning after the 
treatment.

the GAF scores show improvements in overall functioning, with Ms. L's score rising from 50 to 65 and 
Mr. D's score increasing from 45 to 55, highlighting better overall patient functioning after the 
treatment. 

 

Figure 2: MMSE Score Distribution Before and After Treatment 

Figure 2 shows the distribution of MMSE (Mini-Mental State Examination) scores before and after 
treatment for the patients. The histogram presents the frequency of MMSE scores for both time 
points. The blue bars represent the scores before treatment, while the orange bars represent the 
scores after treatment. This figure highlights the positive impact of the neuroleptic treatment on 
cognitive function. The shift towards higher MMSE scores after treatment indicates an overall 
improvement in cognitive abilities for the patients. This visual representation supports the 
effectiveness of the treatment in enhancing the cognitive status of the patients. 

Figure 2: MMSE Score Distribution Before and After Treatment

Figure 2 shows the distribution of MMSE (Mini-Mental State 
Examination) scores before and after treatment for the patients. 
The histogram presents the frequency of MMSE scores for both 
time points. The blue bars represent the scores before treatment, 
while the orange bars represent the scores after treatment. This 
figure highlights the positive impact of the neuroleptic treatment 

on cognitive function. The shift towards higher MMSE scores 
after treatment indicates an overall improvement in cognitive 
abilities for the patients. This visual representation supports the 
effectiveness of the treatment in enhancing the cognitive status of 
the patients.

 

Figure 3: Distribution of Side Effects 

Figure 3 shows the distribution of side effects experienced by the patients during the neuroleptic 
treatment, presented in the form of a pie chart. The chart categorizes the side effects into two types: 
mild sedation and weight gain, with each category representing 50% of the observed side effects. 

This figure provides a visual summary of the side effects associated with the neuroleptic treatment. It 
highlights the equal distribution of mild sedation and weight gain among the patients, emphasizing 
the need for careful monitoring and management of these side effects during treatment. 
Understanding the prevalence and type of side effects is crucial for evaluating the overall safety and 
tolerability of the treatment. 

 

Figure 4: Mean Improvement in MMSE, NPI, and GAF Scores 

Figure 3: Distribution of Side Effects
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Figure 3 shows the distribution of side effects experienced by the 
patients during the neuroleptic treatment, presented in the form of 
a pie chart. The chart categorizes the side effects into two types: 
mild sedation and weight gain, with each category representing 
50% of the observed side effects.

This figure provides a visual summary of the side effects associated 

with the neuroleptic treatment. It highlights the equal distribution 
of mild sedation and weight gain among the patients, emphasizing 
the need for careful monitoring and management of these side 
effects during treatment. Understanding the prevalence and type 
of side effects is crucial for evaluating the overall safety and 
tolerability of the treatment.

 

Figure 3: Distribution of Side Effects 

Figure 3 shows the distribution of side effects experienced by the patients during the neuroleptic 
treatment, presented in the form of a pie chart. The chart categorizes the side effects into two types: 
mild sedation and weight gain, with each category representing 50% of the observed side effects. 

This figure provides a visual summary of the side effects associated with the neuroleptic treatment. It 
highlights the equal distribution of mild sedation and weight gain among the patients, emphasizing 
the need for careful monitoring and management of these side effects during treatment. 
Understanding the prevalence and type of side effects is crucial for evaluating the overall safety and 
tolerability of the treatment. 

 

Figure 4: Mean Improvement in MMSE, NPI, and GAF Scores 
Figure 4 shows the mean improvement in MMSE (Mini-Mental 
State Examination), NPI (Neuropsychiatric Inventory), and GAF 
(Global Assessment of Functioning) scores across the patients. 
Each bar represents the average improvement in one of the three 
scores. This figure highlights that while all three metrics (cognitive 
function, neuropsychiatric symptoms, and overall functioning) 
improved with treatment, the most significant improvements were 
seen in neuropsychiatric symptoms and overall functioning. The 
MMSE scores show the least improvement but still indicate a 
positive effect of the treatment on cognitive abilities. This visual 
representation supports the overall effectiveness of neuroleptic 
treatment in enhancing multiple aspects of patient health.

5. Discussion
He use of neuroleptics in managing behavioural disturbances 
in dementia has demonstrated significant therapeutic benefits. 
In the cases presented, both Ms. L and Mr. D showed marked 
improvements in behavioural symptoms such as agitation, 
hallucinations, aggression, and mood swings, which are commonly 
observed in dementia patients. The improvements in their clinical 
assessments, particularly in the MMSE, NPI, and GAF scores, 
underscore the efficacy of neuroleptics like risperidone and 
olanzapine in this population.
Ms. L's case highlights the effectiveness of risperidone in managing 

severe agitation and hallucinations. Her MMSE score increased 
by four points, indicating improved cognitive function, while 
her NPI score was halved, reflecting a significant reduction in 
neuropsychiatric symptoms. The increase in her GAF score from 
50 to 65 suggests an overall enhancement in her ability to function 
and engage in daily activities. However, the mild sedation she 
experienced as a side effect underscores the necessity for ongoing 
monitoring and potential dosage adjustments to balance efficacy 
with safety.

Mr. D's case similarly illustrates the benefits of olanzapine 
in controlling behavioural symptoms such as aggression and 
delusions. His MMSE score improvement indicates better cognitive 
function, and the decrease in his NPI score points to reduced 
neuropsychiatric disturbances. His GAF score improvement 
reflects a better overall quality of life. However, the weight gain 
he experienced is a notable side effect of olanzapine, highlighting 
the need for lifestyle modifications and careful management 
to mitigate this risk. These cases emphasize the importance 
of personalized treatment plans in dementia care. The balance 
between achieving symptom control and managing side effects is 
delicate and requires a tailored approach based on the individual 
patient's needs and responses to treatment. The use of neuroleptics 
should be accompanied by regular assessments to monitor efficacy 

Figure 4: Mean Improvement in MMSE, NPI, and GAF Scores
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and detect any emerging side effects promptly.

Furthermore, these cases highlight the critical role of 
interdisciplinary care in managing dementia. Collaboration among 
healthcare providers, including neurologists, psychiatrists, primary 
care physicians, and caregivers, is essential to optimize treatment 
outcomes. Regular communication and coordinated care strategies 
can help ensure that any adjustments to the treatment plan are 
made promptly and effectively.

6. Conclusion
This case report demonstrates the effectiveness of neuroleptics 
in managing behavioural symptoms in patients with dementia. 
The significant improvements in MMSE, NPI, and GAF scores 
observed in both patients illustrate the therapeutic benefits of 
risperidone and olanzapine. However, the presence of side effects 
such as sedation and weight gain necessitate regular monitoring 
and appropriate dosage adjustments. The findings underscore the 
importance of personalized treatment plans that consider both 
the efficacy and safety of neuroleptic medications. Clinicians 
must remain vigilant for potential side effects and be prepared to 
adjust treatment regimens as necessary to ensure optimal patient 
outcomes. The collaboration of an interdisciplinary team is crucial 
in providing comprehensive care and improving the quality of life 
for dementia patients. Further research is needed to explore the 
long-term effects and optimal use of neuroleptics in the dementia 
population. Studies with larger sample sizes and longer follow-
up periods will provide deeper insights into the prevalence and 
management strategies for neuroleptic-induced side effects. 
Understanding the mechanisms underlying these effects can lead 
to the development of better therapeutic approaches and more 
effective management of behavioural symptoms in dementia.

In conclusion, while neuroleptics remain a valuable tool in 
the management of behavioural disturbances in dementia, 
their use must be carefully balanced with the potential for side 
effects. Personalized care plans, regular monitoring, and an 
interdisciplinary approach are essential to maximizing the benefits 
of neuroleptic therapy and improving the overall quality of life for 
dementia patients.
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