
Agitation, Psychosis, and Other Behavioral 
Symptoms in Alzheimer’s Disease

Provided by Clinical Care Options, LLC



 Please feel free to use and share some or all of these slides in your 
noncommercial presentations to colleagues or patients

 When using our slides, please retain the source attribution:

 These slides may not be published, posted online, or used in 
commercial presentations without permission. Please contact 
permissions@clinicaloptions.com for details

About These Slides

Slide credit: clinicaloptions.com

mailto:permissions@clinicaloptions.com
http://www.clinicaloptions.com/


David L. Sultzer, MD
Professor, Department of Psychiatry & Human Behavior
UCI School of Medicine
Director, Clinical Research
UCI Institute for Memory Impairments and Neurological Disorders
University of California, Irvine
Irvine, California

David L. Sultzer, MD: researcher (paid to institution): Cognition Therapeutics, Eisai, 
Lilly, Vivoryon; consultant/advisor/speaker: Novo Nordisk, Ono Pharmaceuticals, 
Otsuka; data and safety monitoring board: Janssen.

Faculty and Disclosures



Learning Objectives

 Employ evidence-based tools for the assessment of behavioral 
symptoms in patients with AD

 Identify the hypothesized mechanism of disease contributing to 
behavioral symptoms, including neurotransmitter and brain region 
involvement

 Assess the latest clinical evidence for new and emerging options for the 
treatment of behavioral symptoms in AD
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New Treatments for Early AD: Lecanemab and Donanemab

 Anti-amyloid mAbs 
FDA-approved for 
early AD
‒ Elevated CNS 

amyloid
‒ MCI or mild 

dementia

 2023 Appropriate Use 
Recommendations

 Risk
‒ ARIA-E and -H
‒ Risk increased by 

APOE 4/4 or 
anticoagulants 

Cummings. J Prev Alzheimers Dis. 2023;10:362. van Dyck. N Engl J Med. 2023;388:9. Sims. JAMA. 2023;330:512. 
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Psychiatric Symptoms and AD

Mortby. J Alzheimers Dis. 2017;59:141. 

Cognitively Normal Cognitively Normal, At Risk Mild Cognitive Impairment Clinical AD Dementia
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Psychiatric Symptoms and AD

Mortby. J Alzheimers Dis. 2017;59:141. 

Cognitively Normal Cognitively Normal, At Risk Mild Cognitive Impairment Clinical AD Dementia

Neuropsychiatric 
Symptoms of AD
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 Patient distress and 
compromised safety

 Institutionalization

 Caregiver burden, distress, 
and lower life quality

 Increased healthcare 
utilization and costs

http://www.clinicaloptions.com/
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Neuropsychiatric Symptoms: Consequences

 Patient distress and 
compromised safety

  Recurrence

  Institutionalization

 Caregiver burden, 
distress, and lower life 
quality

 Increased healthcare 
utilization and costs

Maust. Am J Geriatr Psychiatry. 2017;25:1074. 
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 Hostile 
agitation

Marshall. J Geriatr Psychiatry Neurol. 2007;20:29. Weissberger. J Alzheimers Dis. 2017;60:707.  Sultzer.  Am J Geriatr 
Psychiatry. 2014;22:1346. Sultzer. Am J Geriatr Psychiatry. 2017;25:342.

Neurobiology of Psychiatric Symptoms in AD

 Apathy

 Agitation 
and brain 
cholinergic 
systems

 Delusions
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 Genetics
 Regional brain structure
 Regional brain function
 Proteinopathy: amyloid, tau, 

Lewy bodies
 Neurotransmitter/receptors

Neuropsychiatric Symptoms in Dementia

Neurobiology
Social

Environmental
Medical

Neuropsychiatric 
Symptoms

 Psychological
 Social/cultural
 Caregiver interactions
 Enviroment
 Pain
 Medical comorbidities

 Agitation
 Psychosis
 Anxiety
 Depression
 Apathy
 Sleep disturbance

http://www.clinicaloptions.com/
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Agitated Behaviors in AD

27%

Alz.org/alzheimers-dementia/facts-figures. Alzheimer's Dement 2024;20;3708. Pless. Front Neurosci. 
2023;17:1263771. Carrarini. Front Neurol. 2021;12:644317. 

Definition

 Heterogeneous 
behaviors
− Physical 

aggression
− Verbal aggression
− Excessive motor 

activity
 Related to anxiety, 

fear, irritability, 
impulsivity

Prevalence

 Agitation: 20%-70%
 Physical aggression: 

10%-25%
 Psychosis: 20%-40%

Associated With

 Premorbid 
aggression
 Rapid cognitive 

decline
 More frequent falls
 Increased mortality

http://www.clinicaloptions.com/
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Addressing Agitated Behaviors

 Talk with patient and carers​
 Context and spectrum of behaviors​What’s the behavior?​

 Pain, delirium, medications, sensory deficits​Are there “medical” 
causes? ​

 Boredom, communication, misinterpretation, environment, 
anxiety, psychosis​

Are there other 
contributors?​

 Safety measures​What’s the acute risk?​

 Education​
 Problem-solving​
 Support

Personalized interventions: 
Caregivers​

Kales. Int Psychogeriatr. 2019;31:83. Livingston. Am J Psychiatry. 2005;162:1996. 

http://www.clinicaloptions.com/
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A Patient-Centered Approach to Agitated/Aggressive 
Behavior in AD

* Medication selection is based on specific symptoms, history of response, and side effect risk.

 Assess and manage underlying causes

 Caregiver engagement – education and problem-solving

 Adjust environment – physical and social

 Tailored activity program

 Medication, if necessary*

 Consider pain/discomfort

Adapted from: Kales. Int Psychogeriatr. 2019;31:83. Davies. J Psychopharmacol. 2018;32:509.

http://www.clinicaloptions.com/
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Psychosocial Interventions

1. Caregiver
 Problem-solving: avoiding triggers, routines, reassurance, distraction, managing affect, let it go
 Emotion-focused: support, time for themselves
 Education: link to neurocognitive disorder
 Address stress and depression
 Respite care
 Support groups

2. Patient
 Repetition, redirection, reassurance
 Improve communication, pleasant activities, 

social engagement

3. Environment
 Optimal stimulation, wandering paths, visual barriers

Kales. Int Psychogeriatr. 2019;31:83. Livingston. Am J Psychiatry. 2005;162:1996. 

Current Evidence Gaps

 Severe symptoms, specific symptoms 
that best respond, implementation 
strategies

 How best to integrate psychosocial 
interventions and pharmacotherapy

1

3

2

http://www.clinicaloptions.com/
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Cholinesterase Inhibitors for Agitation in AD: CALM-AD 

 272 patients with AD and 
agitation

 12-wk trial

 Donepezil 10 mg/day vs 
placebo

No significant difference

Howard.  N Engl J Med. 2007;357:1382. 

Reduction in CMAI Score (Primary Outcome)

Donepezil (n = 128)
Placebo (n = 131)
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Atypical Antipsychotic Efficacy for Agitation in AD 

Maher. JAMA. 2011;306:1359. effectivehealthcare.ahrq.gov/products/atypical-antipsychotics-off-label-update/research.

Aripiprazole

Olanzapine

Quetiapine

Risperidone

Overall effect sizes:

 Agitation: 0.20

 Psychosis: 0.11

 Total behavioral 
symptoms: 0.16

-1 -.75 -.5 -.25 0 .25 .5 .75 1

Favors TreatmentFavors Placebo

SMD (95% CI)

0.31 (0.10, 0.52)
0.30 (0.05, 0.55)

0.14 (-0.05, 0.33)
0.09 (-0.16, 0.34)
0.28 (0.02, 0.53)
0.39 (0.05, 0.72)
0.19 (0.07, 0.31)

-0.13 (-0.66, 0.39)
-0.48 (-1.11, 0.15)
0.20 (-0.06, 0.46)
0.24 (-0.05, 0.54)
-0.03 (-0.27, 0.21)
0.05 (-0.14, 0.25)

0.37 (0.14, 0.59)
0.14 (-0.11, 0.39)
0.31 (0.05, 0.57)
0.38 (0.17, 0.60)
0.04 (-0.16, 0.23)
0.10 (-0.17, 0.37)
0.22 (0.09, 0.35)

Breder 2004/Mintzer 2007; 2, 5, 10mg
Streim 2004/Streim 2008; 8.6 mg mean

De Deyn 2004; 1, 2.5, 5, 7.5 mg
Deberdt 2005; 5.2 mg mean
Schneider 2006/Sultzer 2008; 5.5 mg
Street 2000; 5, 10, 15 mg
Subtotal (I-squared = 0.0%; P = .454)

Ballard 2005; 100 mg
Paleacu 2008; 50-300 mg
Schneider 2006/Sultzer 2008; 56.5 mg mean
Tariot 2006; 25-600 mg
Zhong 2004/Zhong 2007; 100, 200 mg
Subtotal (I-squared = 38.4%; P = .165)

Brodaty 2003/Brodaty 2005; 1 mg
Deberdt 2005; 1 mg
De Deyn 1999; 1.1 mg
Katz 1999; 0.5, 1, 2 mg
Mintzer 2006; 0.5-2.5 mg
Schneider 2006/Sultzer 2008; 1 mg
Subtotal (I-squared = 43.7%; P = .114)

Study ID

NOTE: Weights are from random effects analysis

http://www.clinicaloptions.com/
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Hostile Suspiciousness Factor Score: CATIE-AD

 Hostility, suspiciousness, 
uncooperativeness

 Symptoms improved by 
30% (pooled active 
treatments)

 Greatest improvement 
among behavioral 
measures

Sultzer. Am J Psychiatry. 2008;165:844. 
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Adverse Events With Antipsychotics

Commonly include:
 Somnolence
 Extrapyramidal effects
 Gait difficulty
 Edema
 Urinary symptoms

0.6

2

2.5

3.7

3.8

0 1 2 3 4

Antidepressant

Quetiapine

Olanzapine

Risperidone

Haloperidol

Absolute Risk Difference (%)

Adjusted Absolute Mortality Risk:  
User vs Matched Nonuser

Schneider. Am J Geriatr Psychiatry. 2006;14:191. Maust. JAMA Psychiatry. 2015;72:438.

 Metabolic syndrome/
weight gain

 Cognitive decline
 Cerebrovascular events
 Mortality

Clinicians usually avoid:
 Haloperidol → if parkinsonism
 Risperidone → if cerebrovascular disease or 

parkinsonism
 Olanzapine → if parkinsonism or metabolic or 

sedation concerns
 Quetiapine or aripiprazole → if metabolic concerns

http://www.clinicaloptions.com/
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110 Responders 
Randomized
Mean dose:
0.97 mg/d

Risperidone continued 

Risperidone continued 

16 Wk

Placebo

Risperidone 
0.25-3 mg/d

N = 180

PHASE A
Open Treatment

16 Wk
Risperidone continued 

Placebo 

Placebo

16 Wk
PHASE B

Randomized

Relapses:

Among those with known behavioral symptoms that 
responded to initial risperidone treatment, the relapse rate 

was 60% when crossed over to placebo vs 33% when 
continued on risperidone for 4 mo

Risperidone: 33%
Placebo: 60%

Risperidone: 15%
Placebo: 48%

No substantial difference in AEs

Phase B: Wk 1-16 
(Primary Endpoint)

Antipsychotic Discontinuation in AD (ADAD)
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Brexpiprazole for Agitated/Aggressive Behavior in AD

 Multiple receptor effects:

‒ Partial agonist: 5-HT1A, D2

‒ Antagonist: 5-HT2A, α1B, α2C

 3 trials completed in patients with predominantly “moderate” dementia (MMSE 13-18)

 Previously approved as treatment for 
schizophrenia and adjunctive therapy for 
major depression

Trial Sample 
Size

Participants Mean 
Age

Mean Baseline 
CMAI Score

Dose (QD)* Treatment 
Duration

2831 433 63% care facility 74 71 1 or 2 mg/d 12 wk
2841 270 55% care facility 74 71 Flex dose: 0.5-2 mg/d 12 wk
2132 345 43% care facility 74 80 2 mg, 3 mg/d 12 wk

*Dose titrated over 2-4 wk (3-4 wk for 2-mg dose).

1. Grossberg . Am J Geriatr Psychiatry. 2020;28:383. 2. Lee. JAMA Neurol. 2023;80:1307. 

http://www.clinicaloptions.com/
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Brexpiprazole for Agitated/Aggressive Behavior in AD

 Inclusion criteria:
‒ Probable AD, MMSE 5-22
‒ IPA criteria for Agitation in Dementia
‒ NPI Agitation/Aggression item >4
‒ Minimum level of CMAI Aggression

 Treatments: 12 wk brexpiprazole 2 or 3 mg QD vs placebo
‒ Titration with 3 mg dose after 4 wk

 Outcomes: CMAI and CGI
 Baseline:

‒ Mean MMSE: 15.6; Mean CMAI score: 80
‒ 56% moderate dementia; 23% mild; 21% severe

 Efficacy: 2 mg or 3 mg dose
‒ Greatest benefit in those with high Aggression Factor score
‒ Comparison with other atypicals is difficult (likely similar efficacy)

 Adverse events:
‒ Minimal EPS; some sedation; ? effect on lipids, glucose 
‒ Possible ↓cognition, ↑weight, ↑ mortality?
‒ Akathisia in schizophrenia trials

Lee. JAMA Neurol. 2023; 80: 1307. 
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Brexpiprazole 2 or 3 mg (n = 225)
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**P <.01; 
***P <.001 
vs placebo.

2023 FDA approval for agitation in 
AD only, not psychosis

 Boxed warning for mortality
 Regular dosing, not PRN
 Initial dose 0.5 mg/d
 Titration to 2 mg or 3 mg/d

http://www.clinicaloptions.com/
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S-Citalopram for Agitation in AD (S-CitAD)

Preliminary Results

26.1
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Ehrhardt. Alzheimers Dement. 2019;15:1427. Rajji. AAIC 2024. alz.confex.com/alz/2024/meetingapp.cgi/Paper/85738.

Patients with AAD in the community 
(LTC excluded; N = 205) 

Structured nonpharmacologic 
psychosocial intervention

3 wk

Nonresponders randomized
(N = 173)

Escitalopram
5-15 mg/day 
(target dose 
15 mg/day)

Placebo
12 wk

http://www.clinicaloptions.com/
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Ongoing Trials: Agitated/Aggressive Behavior in AD

 Behavioral Interventions
‒ Including pain management

 S-citalopram
 Pimavanserin, ACP-204 
 Dextromethorphan/bupropion

‒ AXS-05 
 Cholinergics

‒ Xanomeline (KarXT)
‒ Emraclidine

 5-HT6 antagonists: masuperdine  
 Oral disintegrating

‒ Dexmedetomadine 
‒ Lumiteperone

 THC, cannabidiol
Cummings. Alzheimers Dement (N Y). 2024;10:e12465. CC BY 4.0. 

http://www.clinicaloptions.com/
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Psychosis: Dementia With Lewy Bodies and Parkinson’s 
Disease
 Lewy body dementia

‒ 50%-80% with visual hallucinations 

‒ Associated with cortical spread and 
density of Lewy bodies

‒ Cholinesterase inhibitor medications 
may be beneficial

 Parkinson’s disease 

‒ Visual hallucinations common (30%-60%)

‒ Dopamine replacement therapy can 
contribute but is necessary for control of 
motor symptoms

‒ Consider delirium

‒ Reassurance

‒ If meds are necessary:

 Quetiapine

 Pimavanserin

 Clozapine
Carrarini. Front Neurol. 2021;12:644317. O'Brien. J Neurol Neurosurg Psychiatry 2020;91:512. 

http://www.clinicaloptions.com/
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Pimavanserin for Parkinson’s Disease Psychosis 

 5-HT2A inverse agonist
 6-wk placebo-controlled study
 Primary endpoint: SAPS-PD 

‒ 9 items, delusions/hallucinations

 CGI responders: 
‒ 49% pimavanserin vs 26% placebo

 Adverse events
‒ Edema 7%
‒ Fall 11%
‒ Hallucination 7%
‒ ↑ QTc

 Usual dose: 34 mg/day
Cummings. Lancet. 2014;383:533. Combs. Neuropsychiatr Dis Treat. 2017;13:737. 
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Depression and Anxiety in AD

 Depression is a risk factor for dementia and is particularly common in vascular dementia

Watt. BMJ. 2021;327:n532.

Management

 Cognitive stimulation +/- cholinesterase inhibitor

 Massage/touch therapy

 Occupational therapy

 Exercise + social interaction + cognitive stimulation

 Reminiscence therapy

Network meta-analysis saw benefits with:

Antidepressant meds 
(small benefit in AD trials)

Sertraline in vascular dementia

Psychological 
(mixed evidence of mild benefit)

Exercise + social/cognitive stimulation 
(mild benefit)

Some nonpharmacologic interventions 
were better than medications

http://www.clinicaloptions.com/


Slide credit: clinicaloptions.com

Apathy in AD

 Apathy in AD is common and persistent
‒ Apathy ≠ depression
‒ Promotes disability, particularly in MCI
‒ Central feature of neurodegeneration

 Neurobiology
‒ Brain–behavior 

relationships
‒ Refine nosology
‒ Treatment target

Zhu. Am J Geriatr Psychiatry. 2019;27:395. Geda. Arch Gen Psychiatry. 2008;65:1193. 
Steinberg. 2008;23:170. Mintzer. JAMA Neurol. 2021;78:1324. 
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ADMET2: Methylphenidate for Apathy in AD

 Management
‒ Stimulating activities
‒ Methylphenidate 

(up to 10 mg BID)
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Cognitively Normal Cognitively Normal, At Risk Mild Cognitive Impairment Clinical AD Dementia

Neuropsychiatric 
Symptoms of AD
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Psychiatric Symptoms and AD

Mortby. J Alzheimers Dis. 2017;59:141. Lewis. J Prev Alzheimers Dis. 2022;9:286. Creese. Alzheimers Res Ther. 2022;14:2. 
Vellone. Alzheimers Dement (N Y). 202219;8:e12370. Krell-Roesch. J Alzheimers Dis. 2020;78:911. Lussier. Alzheimers Dement. 2020 
Jan;16:192. Ismail. Alzheimers Dement. 2016;12:195.
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Cognitively Normal Cognitively Normal, At Risk Mild Cognitive Impairment Clinical AD Dementia

Neuropsychiatric 
Symptoms of AD
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Psychiatric Symptoms and AD

Mortby. J Alzheimers Dis. 2017;59:141. Lewis. J Prev Alzheimers Dis. 2022;9:286. Creese. Alzheimers Res Ther. 2022;14:2. 
Vellone. Alzheimers Dement (N Y). 202219;8:e12370. Krell-Roesch. J Alzheimers Dis. 2020;78:911. Lussier. Alzheimers Dement. 2020 
Jan;16:192. Ismail. Alzheimers Dement. 2016;12:195.

 Mood, apathy, anxiety, irritability

 More rapid progression

− Cognitively unimpaired → MCI

− MCI → AD dementia

− Interaction with ApoE effect

 Plasma, CSF, and cortical β-amyloid

 Atrophy in entorhinal cortex, 
hippocampus, amygdala

Mild Behavioral 
Impairment

http://www.clinicaloptions.com/
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Neuropsychiatric Symptoms Predict Memory Decline in 
Healthy Elderly: Cache County Study
 Population-based community 

sample (N = 470)

‒ Cognitively normal

‒ Age ≥65 yr (Mean: 79)

 NPI at baseline and up to 10 yr 
follow-up (mean: 5.7 yr)

Burhanullah. Am J Geriatr Psychiatry. 2020;28:64. 

Word List Memory Score Over Time

 Baseline NPI total score associated 
with more rapid decline of verbal and 
visuospatial memory

 Baseline anxiety associated with more 
rapid decline of an executive task

Baseline NPI: 0 Baseline NPI: ≥5Baseline NPI: 1-4
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Amyloid Binding, Depression, and Anxiety in Cognitively 
Unimpaired Older Adults
 Screening data from Anti-Amyloid Treatment 

in Asymptomatic AD (A4) study (N = 4342)
‒ Mean age: 71
‒ Median GDS (depression): 1
‒ Median STAI (anxiety): 10

 PET imaging: 18F-florbetapir
‒ 29% were amyloid positive
‒ AD composite area included 6 brain regions

Lewis. J Prev Alzheimers Dis. 2022;9:286. 

 Amyloid binding SUVR associated with STAI
‒ Estimated 0.29 points higher per 0.5-point 

increase in cortical SUVR
‒ Self-perceived cognitive difficulties (CFI) 

attenuated the relationship
‒ Objective cognitive deficits (PACC) did not

 No significant relationship with GDS

Amyloid Binding vs Depression Amyloid Binding vs Anxiety
Smoother
Pearson's
correlation:
0.020

SUVR
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correlation:
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-0.4 -0.2 0.0 0.2 0.4
Est. Association Between SUVR and STAI

Adjusting for confounders
 0.29 (95% CI: 0.05, 0.53; P = .02)
Adjusting for confounders + PACC
 0.27 (95% CI: 0.03, 0.51; P = .03)

Adjusting for confounders + CFI
 0.06 (95% CI: -0.17, 0.30; P = .60)
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Better-defined syndromes, particularly “agitation”

Biomarkers for distinct symptoms

Medication development guided by neurobiology

 Integrated psychosocial and pharmacologic
 Person-centered and symptom-specific
 Implementation: practice guides and practical strategies
 Healthcare system alliance and improved policies

Practical, effective, and safe management

Integration with new treatments for Alzheimer’s disease and other dementias

Neuropsychiatric Symptoms: 2024 and Beyond

http://www.clinicaloptions.com/
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