
•	 Psychosis, which is characterized by hallucinations or delusions, is a common neuropsychiatric symptom in 
elderly patients with neurodegenerative diseases (NDDs) such as Parkinson’s disease (PD).1,2

•	 There are few treatment options available for NDDs, and elderly patients are highly sensitive to the limiting 
adverse events (AEs) of atypical antipsychotics, including somnolence, extrapyramidal symptoms, tremor, and 
falls.3 These patients also tend to have high rates of polypharmacy, which increases the potential for AEs.4

•	 Pimavanserin, a selective serotonin 2A (5-HT2A) inverse agonist and, to a lesser extent, 5-HT2C inverse agonist/
antagonist, is the only US Food and Drug Administration–approved treatment for hallucinations and delusions 
associated with PD with or without dementia.5,6

•	 In an 8-week, multicenter, phase 3b, double-blind (DB) randomized controlled trial (NCT03575052) of frail older 
adults and elderly patients with neuropsychiatric symptoms related to an NDD, pimavanserin was well tolerated 
and not associated with motor or cognitive impairment.5

•	 Here, we report results from a 52-week, open-label extension (OLE) (NCT03623321) of the predecessor 8-week, 
phase 3b trial; the objective of this OLE was to assess the long-term safety and tolerability of pimavanserin.
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INTRODUCTION

•	 The OLE study enrolled patients from the predecessor placebo-controlled trial. Patients satisfied all eligibility 
criteria for the predecessor trial, which included the presence of neuropsychiatric symptoms related to an NDD 
and an assessment by the study investigator that longer-term treatment with pimavanserin could be beneficial.

•	 All patients received oral pimavanserin 34 mg once daily for 52 weeks.
	– Clinic visits occurred at baseline and weeks 2, 4, 8, 12, 16, 28, 40, and 52.
	– Dose adjustments down to 20 mg (and back up to 34 mg) were permitted at any clinic visit (scheduled or 
unscheduled) after baseline at investigator discretion.

•	 The primary endpoint was treatment-emergent AEs (TEAEs); AEs were defined as a TEAE if they began on or 
after the OLE first dose of pimavanserin and ≤30 days after the last dose of pimavanserin. 

•	 Exploratory endpoints included the Extrapyramidal Symptom Rating Scale–Abbreviated (ESRS-A) for movement 
disorders, Mini-Mental State Examination (MMSE), and change from baseline in Clinical Global Impression–
Severity (CGI-S) score for neuropsychiatric symptoms, EuroQoL 5-Dimension 5-Level (EQ-5D-5L) for health-
related quality of life, Sleep Disorders Inventory (SDI) score, and Columbia-Suicide Severity Rating Scale 
(C-SSRS) or Global Clinician Assessment of Suicidality (GCAS).
	– ESRS-A, MMSE, CGI-S, and C-SSRS or GCAS were performed at all scheduled study visits. EQ-5D-5L and 
SDI were performed at baseline and weeks 12, 28, and 52.

•	 The safety analysis population included all enrolled patients who received ≥1 dose of pimavanserin. Results 
were analyzed using descriptive statistics.

METHODS

RESULTS

•	 A total of 596 patients enrolled at 86 sites, and 595 received pimavanserin treatment. Of these, 452 (76.0%) 
patients completed the study (Figure 1).

•	 Patients were a mean age of 72.2 years (range, 60-96 y), predominantly White (94.3%), and mostly (58.5%) 
female; nearly all patients (95.3%) had dementia, 68.7% of whom had Alzheimer’s disease, 18.5% of whom 
had vascular dementia, and 4.7% of whom had PD (Table 1).

•	 The overall mean duration of exposure to pimavanserin was 312.4 days.
•	 A total of 420 (70.6%) patients were concomitantly treated with antidementia drugs, the most common of 

which was donepezil (n=146; 24.5%). 
•	 Forty percent of patients (n=238) experienced a TEAE, serious TEAEs occurred in 6.2% of patients, TEAEs 

leading to treatment discontinuation or study termination occurred in 6.6% of patients, and 11 (1.8%) patients 
experienced a TEAE leading to death. No fatalities were related to pimavanserin treatment (Table 2).

Figure 2. Change From OLE Baseline in (A) CGI-S Score, (B) EQ-5D-5L Score, and (C) SDI Score Among 
Patients in the Safety Analysis Population

Figure 3. Change From DB Baseline in (A) ESRS-A Score and (B) MMSE Score Among Patients in the 
Safety Analysis Population

CGI-S, Clinical Global Impression-Severity; EQ-5D-5L, EuroQoL 5-Level 5-Dimension; OLE, open-label extension; SDI, Sleep Disorders Inventory.
BL, baseline; DB, double-blind; ESRA-A, Extrapyramidal Symptom Rating Scale–Abbreviated; MMSE, Mini-Mental State Examination; OL, open-label.
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•	 The findings from this OLE study were consistent with those from the 
predecessor randomized clinical trial.

•	 Pimavanserin was generally well tolerated, and no new safety signals 
were observed in frail older adults or elderly patients with 
neuropsychiatric symptoms related to an NDD and treated with 
pimavanserin. These findings inform the use of pimavanserin in patients 
experiencing hallucinations and delusions associated with PD.

CONCLUSIONS

Figure 1. Disposition of Patients in the OLE Study of Pimavanserin

AE, adverse event; OLE, open-label extension.
aPatients who received ≥1 dose of pimavanserin during the OLE period.

Table 1. Patient Demographics and Baseline Characteristics

Characteristic
Safety analysis population  

(N=595)
Age, mean (SE), years 72.2 (0.3)
Sex, female, n (%) 348 (58.5)
Body mass index, mean (SE), kg/m2 26.80 (0.2)
Geographic region, n (%)

Europe 362 (60.8)
North America 206 (34.6)
Rest of world 27 (4.5)

Race, n (%)
White 561 (94.3)
Mixed 20 (3.4)
Black or African American 13 (2.2)
Asian 1 (0.2)

Treated with an antipsychotic for neuropsychiatric symptoms related to NDD and psychosis, n (%) 116 (19.5)
Dementia, n (%)

Any type 567 (95.3)
Alzheimer’s disease 409 (68.7)
Vascular dementia 110 (18.5)
PDa,b 58 (9.7)

Without dementia 28 (4.7)
With dementia 28 (4.7)

Frontotemporal dementia 12 (2.0)
Dementia with Lewy bodies 8 (1.3)

MMSE, mean (SE) 20.0 (0.21)
CGI-S, mean (SE) 4.0 (0.03)
EQ-5D-5L visual analog scale, mean (SE) 61.5 (0.73)
ESRS-A, mean (SE) 4.8 (0.36)
SDI, mean (SE) 0.6 (0.04)
QTcF, ms 

≤450 587 (98.8)
451–480 7 (1.2)

Suicidal ideation or behavior since last visit,c assessed with C-SSRS or GCAS, n (%) 2 (1.8)
CGI-S, Clinical Global Impression–Severity; C-SSRS, Columbia-Suicide Severity Rating Scale; ESRS-A, Extrapyramidal Symptom Rating Scale–Abbreviated; EQ-5D-5L, EuroQoL 5-Dimension, 5-Level; GCAS, Global Clinician 
Assessment of Suicidality; MMSE, Mini-Mental State Examination; NDD, neurodegenerative disease; PD, Parkinson’s disease; QTcF, corrected QT interval using Fridericia’s correction method; SDI, Sleep Disorders Inventory.
aTwo patients had PD that was not the primary cause of dementia. 
bIncludes PD with or without dementia.
cEnd-of-study visit for predecessor randomized controlled trial.

Table 2. Summary of TEAEsa

TEAE, n (%)
Safety analysis population  

(N=595)
Any TEAE 238 (40.0)
Serious TEAE 37 (6.2)
Drug-related TEAEb 61 (10.3)
Drug-related serious TEAEc 1 (0.2)
TEAE leading to treatment discontinuation or study termination 39 (6.6)
Fatal TEAEb 11 (1.8)
AE, adverse event; TEAE, treatment-emergent adverse event.
aDefined as an AE with an onset on or after the first dose of study drug and no later than 30 days after the last study drug dose date. Patients with >1 TEAE per event category were counted only once per category.
bEvents with missing relationship to study drug were considered as related. 
cIncluded deaths that occurred within 30 days of the last dose of study drug. 

Table 3. TEAEs Reported in ≥2% of Patients and Serious TEAEs Reported in >1 Patient 

TEAE, n (%)
Safety analysis population  

(N=595)
Any TEAE reported in ≥2% of patients 

Urinary tract infection 29 (4.9)
Headache 22 (3.7)
Dizziness 20 (3.4)
Anxiety 13 (2.2)
Insomnia 13 (2.2)
Fall 13 (2.2)
Electrocardiogram QT prolonged 13 (2.2)
Weight decreased 12 (2.0)
Arthralgia 12 (2.0)

Serious TEAE
Cerebrovascular accident 3 (0.5)
Cardiac failure 2 (0.3)
Cardiac failure congestive 2 (0.3)
Pneumonia 2 (0.3)
Femur fracture 2 (0.3)
Brain edema 2 (0.3)
Agitation 2 (0.3)

TEAE, treatment-emergent adverse event.

•	 TEAEs that occurred in ≥2% of patients are summarized in Table 3. 

•	 The mean (SE) change from OLE baseline to week 52 in CGI-S, EQ-5D-5L, and SDI scores were –0.4 
(0.04), +3.1 (0.68), and –0.2 (0.05), respectively (Figure 2). Lower CGI-S and SDI scores indicate less 
impairment from neuropsychiatric symptoms and decreased severity of sleep disturbance, respectively. 
Higher EQ-5D-5L scores indicate improved health-related quality of life. 

•	 The mean (SE) changes from DB baseline to OLE week 52 in ESRS-A and MMSE scores were –0.3 (0.22 and  
0.9 (0.21), respectively (Figure 3).

•	 No patients reported suicidal behavior as assessed by GCAS or C-SSRS.
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