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PD: The Ideal Neuropsychiatric Model
• DSM-5 encapsulated 

• Cognitive impairment, depression, anxiety, psychosis, impulse control disorders (ICDs)
 apathy, sleep & wakefulness disorders

• Neural substrate relevant to psychiatry
• Brain regions (basal ganglia, prefrontal cortex)
• Neurotransmitters (dopamine, norepinephrine, serotonin, acetylcholine)
• Neural pathways (cortico-striatal-thalamic circuitry)

• Prodromal psychiatric symptoms provide biological plausibility
• Depression, anxiety, isolated rapid eye movement sleep behavior disorder (iRBD)

• PD treatments used in psychiatry 
• Selegiline patch, deep brain stimulation (DBS)

• Inducibility / reversibility of some symptoms (psychosis, ICDs) facilitates 
research



MDS Research Criteria for Prodromal Parkinson’s Disease

Berg et al. Movement Disorders 2015;30:1600-1609.           
Heinzel et al. Movement Disorders 2019;34:1464-1470. 

NMS first included:
• RBD
• Olfactory loss
• Constipation
• Sleepiness
• Depression

NMS now included:
• Cognition



Neuropsychiatric Symptoms (NPS) in PD: Common From the Start…

Weintraub et al. Ann Clin Transl Neurol. 2020;7:449-61.

Data from the Michael J. Fox Foundation-
funded Parkinson’s Progression Markers 
Initiative (PPMI) study

• Depression
• Anxiety
• Fatigue
• Sleep & wakefulness
• Cognitive



…And Highly Comorbid

Weintraub et al. Ann Clin Transl Neurol. 2020;7:449-61.

• By disease year 5 over 50% 
of patients screen positive 
for ≥3 NPS



New PD Dementia Survival Curves: Glass Half-full?

Gallagher et al. Neurology 2024;103:e209699.           



Neuronal α-Synuclein Disease Integrated Staging System

Simuni et al. Lancet Neurology 2024;23:178-190.

• Cognition and other non-
motor symptoms are part 
of staging system from 
the start

• Of equal importance to 
motor symptoms

• Effort ongoing to now 
define all proteinopathy-
associated 
neurodegenerative 
diseases similar



Cognition: Biggest Unmet Need, 
But a Lot Going On



Seppi et al. Movement Disorders 2019;34:180-198.

Still Hand-Me-Downs From Alzheimer’s Disease

• Only rivastigmine FDA-
approved for PD dementia 
(PDD) 
– Study was 20 years ago!

• No approved treatments for 
mild cognitive impairment 
(PD-MCI)

• Role for anti-amyloid 
immunotherapies for PD(D) or 
DLB



Really No Effect for Memantine in Lewy Body Dementia?

• Treatment effect seen with 
computerized cognitive 
battery sensitive to deficits 
in Lewy body dementia
– Raises questions about 

outcome measures, currently 
a topic of great focus



Encouraging Results for Related DLB: Kinase Inhibitor

• Neflamapimod (AscenD-LB 
study)
• p38α kinase inhibitor
• Clinical study in DLB, not PDD
• Partially positive 

• CDR-SB at any dose
• Neuropsychological test battery (focus 

on executive abilities / attention) at 
higher dose

• Good tolerability

• New study in DLB planned

Jiang et al. Nature Communications 2022;13:5308.



Another Recent Positive DLB Study 
• CT1812 (Cognition Therapeutics)

• Sigma-2 receptor antagonist
• Involved in regulation of key cellular processes, which are disrupted by toxic 

interaction with Aβ or α-synuclein oligomers, oxidative stress and other disease 
drivers. Ensuing damage to synapses can progress to a loss of synaptic function 

• Trial ongoing in Alzheimer’s disease
SHIMMER Phase 2 study enrolled 130 patients with DLB who were randomized to receive one of two oral doses of 
CT1812 or placebo daily for six months. Results indicate the study met its primary endpoint of safety and tolerability, 
with data showing that DLB patients treated with CT1812 for six months experienced improvement in behavioral, 
functional, cognitive and movement measures compared to placebo. Importantly, there was an 82% slowing in the total 
neuropsychiatric inventory (NPI) with particularly strong reduction in anxiety, hallucinations, and delusions in the CT1812 
treated arms. Participants treated with CT1812 experienced a slowing of decline across all three cognitive measures 
compared to placebo, including fluctuations in attention which declined by 91%.



Positive Effect in LBD Cognition for Cholinergic System

• TAK-071 (Takeda)
• M1R PAM (muscarinic 1 receptor 

positive allosteric modulator)
• PD with cognitive impairment or 

DLB + at risk for falls

Shanbhag et al. Jama Neurology 2025;82;(2):152-159.



Glutamate NMDA Receptor Focus Has Not Worked Yet

• Sage (SAGE-718) and Aptinyx (NYX-458) 
• N-methyl-D-aspartate (NMDAR) modulators

April 17, 2024

Sage Therapeutics Announces Topline Results from Phase 2 PRECEDENT Study 
of Dalzanemdor (SAGE-718) in the Treatment of Mild Cognitive Impairment in 
Parkinson’s Disease

- In the Phase 2 PRECEDENT Study, dalzanemdor (SAGE-718) did not show 
statistically significant differences versus placebo on the primary endpoint in 
patients with mild cognitive impairment in Parkinson’s disease



Interest in Adrenergic System
• CST-103 (clenbuterol)

• Beta-2 adrenoreceptor agonist, ability to activate norepinephrine in the brain

Brief Summary

This is a Phase II, randomized, placebo-controlled, double-blind, crossover study on the CNS and pharmacodynamic effects of 
clenbuterol (CST-103) co-administered with nadolol (CST-107) in 4 subject populations with Neurodegenerative Disorders.

Detailed Description

Approximately 40 subjects with Parkinson's Disease (PD) with REM Sleep Behavior Disorder (RBD) and Depressive Symptoms, 
Mild Cognitive Impairment (MCI) with Depressive Symptoms, Dementia with Lewy Bodies (DLB) with Cognitive Fluctuations, 
and Parkinson's Disease Dementia (PDD) with Cognitive Fluctuations were to be enrolled in a 2 period, 2-way crossover design 
following study eligibility confirmation during the screening period. The number of subjects enrolled in each cohort could 
change as emerging data are reviewed from this and other studies.

https://clinicaltrials.gov/study/NCT04739423?cond=%22Rem%20Sleep%20Behavior%20Disorder%22&intr=%22Sympathomime
tics%22&viewType=Table&rank=1



Anti-synuclein Immunotherapy Being Tested
• “Prevent Cognitive Decline in GBA-associated Parkinson's 

Disease (PreCoDe)”
• Proof-of-concept prospective, multicenter, randomized, double-blind, 

placebo-controlled clinical trial to investigate the efficacy of IV 
monoclonal anti-α-synuclein antibody prasinezumab to slow or prevent 
cognitive decline in people with PD carrying severe mutation in the GBA 
(glucocerebrosidase) gene 

• Duration of the treatment will be 104 weeks with monthly infusions.
• Target enrollment = 120 participants (60 participants per treatment arm)

https://clinicaltrials.gov/study/NCT07055087?term=AREA%5BPhase%5D(PHASE2)&rank=4



Ambroxol Effect for PD Cognition Unclear

• Study in DLB should be completed soon

Silveira et al. Jama Neurology 2025;82;(8):797-807.

• Ambroxol is a chaperone for β-glucocerebrosidase, which increases the 
levels of β-glucocerebrosidase

• 52-week, phase 2, double-blind, placebo-controlled, RCT of two ambroxol 
doses (525 or 1050 mg/day)

• Participants had mild-moderate PD dementia 
• Primary efficacy outcomes were ADAS-Cog-13 CGIC
• Primary and secondary outcomes were negative 
• Study issues: Recruitment over 8 years, single site, small sample size 

(N=55)



Role for GLP-1 Agonists?

• Possible signal for cognitive and neuropsychiatric symptom 
benefit, but not compelling

• Role for ICDs given effect on obesity?
• Now being tested in substance use disorders (AUD, OUD)
• Large Alzheimer’s disease study with semaglutide to be 

completed soon



Depression: Options Exist



Seppi et al. Movement Disorders 2019;34:180-198.

Published Research

“No randomized controlled 
trials that met inclusion 
criteria for the treatment of 
anxiety disorders.”

• For depression, evidence 
for efficacy for 
compounds targeting 
serotonin, norepinephrine 
and dopamine



Does Enhancing Dopamine Work for PD Depression?

• Dopamine agonists
• 1 positive pramipexole study 
• 1 negative rotigotine study

• MAO-B inhibitor
• 1 negative rasagiline study

Barone et al. Lancet Neurol 2010;9:573-580; Chung et al. Expert Opin Pharmacother 2016;17:1453-1461; Barone 
et al. Eur J Neurol 2015;22:1184-1191.



Psychedelics and Related Compounds
• Psilocybin feasibility study for PD depression

• 12 participants received psilocybin (one 10 mg followed by one 25 mg dose) 
with psychotherapy

• No SAEs, no medical interventions required to manage effects of psilocybin, 
and no exacerbation of psychosis. 

• 10 participants experienced TEAE (e.g., anxiety, nausea, and increased BP) 
• No worsening of motor symptoms 
• Non-motor symptoms, motor function, and some cognitive domains improved 

with treatment

• Ongoing studies for ketamine for PD depression

Bradley et al. Neuropsychopharmacology 2025;50:1200–1209.



Psychosis: Confusing Story



Seppi et al. Movement Disorders 2019;34:180-198.                                                     Weintraub 
et al. Archives of Neurology 2011;68:899-904.                                 

Published Research

• Pimavanserin available only in US 
• Clozapine rarely prescribed (<2%)
• Quetiapine still most frequently 

prescribed AP (80+% of AP use?)
• Up to 1/3 receive high potency 

APs (typicals + atypicals)



Recent Trials
• Pimavanserin for dementia-related psychosis (HARMONY Trial)

• 5-HT2A inverse agonist/antagonist
• Randomized, placebo-controlled discontinuation study for responders to open-

label treatment
• Included PDD, DLB, FTD, AD and vascular dementia

• SEP-363856
• 5-HT1A and TAAR1 (trace amine-associated receptor 1) agonist
• Small RCT with negative results on SAPS-PD

• Cholinesterase Inhibitors to Slow Progression of Visual Hallucinations 
(CHEVAL study) terminated early due to poor enrollment
• No effect on conversion to transition time from minor visual hallucinations to 

psychosis or dementia during the 24-month follow-up period

van Mierlo et al. Brain and Behavior 2021;11:e2257.                                                 



Tariot et al. NEJM 2021;385:309-319.

HARMONY Study: 
Basket Trial



HARMONY Study: 
Pimavanserin Highly Efficacious in PDD Subgroup

Weintraub et al. Parkinsonism Relat Disord 2024;119:105951. 



Ongoing Trials
• Ondansetron (TOP HAT) 

• 5-HT3 antagonist 
• For PD hallucinations through Parkinson’s UK

• CANnabidiol for Parkinson’s Disease Psychosis (CAN-PDP)
• Part I: multi-centre, open-label, safety, tolerability, dose-finding study (N=24)

• 200-1,000 mg/day
• Part II: multi-centre, double-blind, placebo controlled, 1:1, pilot RCT (N=120)

• Pimavanserin vs. Quetiapine randomized comparator study 
• Veterans Affairs CSP #2015 study
• 24 VA sites, N~350



Impulse Control Disorders: 
Momentum Lost



Seppi et al. Movement Disorders 2019;34:180-198.

Published Research for ICDs: Big Unmet Need



Recently Completed or Ongoing Trials

• Clonidine
• α-2 noradrenergic agonist
• 75 ug bid
• Negative study

• Pimavanserin 
• 34 mg qd
• Through NS-PARK/FCRIN network, the French Clinical Research 

Network for Parkinson’s disease and Movement Disorders

• Role for GLP-1 agonists?



Anxiety: Another Big Unmet Need



Buspirone for Anxiety in PD
• 5-HT1A post-receptor partial agonist
• Very small RCT (N=21) for safety and tolerability
• 15-60 mg daily
• Poor motor tolerability with buspirone (surprising)

Schneider et al. Park Rel Disord 2020;81:69-74.



Apathy: Under the Radar Screen



Apathy: Even Bigger Unmet Need

• Removing dopamine agonist therapy resolves ICDs 
and induces apathy, and reintroduction of dopamine 
agonist therapy does the opposite 

Seppi et al. Movement Disorders 2019;34:180-198.



Global NPS or Non-Motor Fluctuations:
The New Frontier



Non-Motor Fluctuations (NMFs): 
Effect of Chronic, Fluctuating Dopamine Levels
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Witjas et al. Neurology 2002;59:408-413.



Recent Studies

• Levodopa-Carbidopa Intestinal Gel for Non-motor Symptoms 
(NMS) in Advanced PD
•  Recently reported no effect on NMSS and PDSS-2

• Non-Invasive Brainstem Modulation Device for the 
Management of Non-Motor and Motor Symptoms in 
Parkinson’s Disease (STEM-PD)
• ThermoNeuroModulation solid state caloric vestibular stimulation (CVS) 

device 
• Primary outcome is MDS-NMS
• Negative study

Chung et al. Parkinsons Disease. 2022;10.1155/2022/1216975.



Conclusions



Clinical Management of NPS in PD

• Many treatment options, few with evidence for efficacy and tolerability 
in PD
• Depression with most efficacious treatments, cognitive impairment biggest 

unmet need, really no evidence for anxiety and ICDs
• Only 2 FDA-approved for PD specifically (rivastigmine, pimavanserin)

• Constant balancing of risks versus benefits
• Motor vs. non-motor, efficacy vs. safety / tolerability

• Clinical care hampered by lack of mental health clinicians with PD 
expertise
• Interest in use of virtual care and extending care (VA NTMHC)



Clinical Research for NPS in PD
• Significant advancement in assessment instruments and diagnostic criteria
• Still borrow a lot of treatments from general population and AD
• Growing interest looking across neurodegenerative diseases/dementias

• All dementias (HARMONY study), PDD vs. DLB dilemma unsolved still

• Interest looking at NPS/NMS broadly, as opposed to individually
• Many novel trials ongoing (particularly cognition) and non-pharmacological 

treatments are on the rise (e.g., psychotherapy, stimulation, cognitive training, 
exercise, diet)

• Clinical trials hard to conduct for NPS in PD
• Therefore, NPS assessments need to be included in all PD clinical trials, including 

cognition
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