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The Efficacy of Pimavanserin in the Treatment of 
Parkinson’s Dependent Psychosis: A Review of the 

Literature

Medical Science

ABSTRACT Objective: Parkinson’s disease (PD) is a common degenerative disorder which at times presents as Par-
kinson’s Dependent Psychosis (PDP). PDP presents with psychotic symptoms in 40% of people with 

PD.These psychotic symptoms are mainly delusions, hallucinations, illusions and thought disorder.PDP results in an in-
creased caregiver burden leading to institutionalization and increased mortality.Typical and atypical antipsychotics are 
poorly tolerated. Pimavanserin has shown to be efficacious] and well tolerated.Hence, we felt the need to review the 
literature in this regard.
Data sources: An electronic search was done by us on the following database: www.pubmed.com. A combination of 
the following search terms ‘Parkinson’s dependent psychosis’ and ‘Pimavanserin’ were used. 
Study selection: Only randomised clinical trials related to the use of Pimavanserin for the management of PDP in PD 
were selected. 
Data extraction:  Two studies reported about the efficacy of Pimavanserin for PDP.The data of the two studies was ex-
tracted under the following headings –year of publication, author, title of article, aim, sample size, type of study, scales 
used and Pimavanserin usage (dose, frequency, duration, side-effects &efficacy). 
Data synthesis: Both were foreign studies published between the years 2010-2016, and both of them received fund-
ing. One was a randomised, double-blind,  placebo-controlled study of 6 weeks duration, while the other was aphase 
2 multicenter study which was a randomized, double blind, placebo-controlled trial of 4 weeks duration, with a 4-week 
follow-up period.The first study was conducted on 60 patients (14 females + 46 males; mean age 70.9 years),and the 
second on 199 patients (69 females + 116 males; age >40 years). The Pimavanserin dosage was 20mg once daily in 
the first study, with possible increases to 40 or 60md OD on days 8th and 15th respectively, while in the second study 
it was 40mg OD.
Conclusion: Both studies concluded that Pimavanserin was efficacious and well tolerated bypatients with PDP. It also 
reduced care giver burden, improved sleep and had no motor impairment. Hence it is a viable alternative for treating 
psychosis in patients with PD.
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INTRODUCTION
In Parkinson’s disease (PD),the basic pathology is neuro-de-
generation in the pars compacta region of the substantia 
nigra, leading to reduced dopamine secretion.1PD presents 
with mainly motor, neuropsychiatric, sleep and autonomic 
nervous system disturbances.2PD at times presents with 
Parkinson’s  Dependent Psychosis (PDP).3PDP presents with 
psychotic symptoms in 40% of people with PD.4Delusions, 
hallucinations, misidentification of people and illusions are 
the common psychotic symptoms seen.5Alterationsand pol-
ymorphismsin the 5-HT receptor system play a role in the 
causation of dementiaand psychosisin PDP.6-10PDP results 
in an increased caregiver burden leading to institutionaliza-
tion and increased mortality.11

Typical antipsychotics are not routinely used in the treat-
ment of PDP as they worsen the motor symptoms of 
PD.12,13 Atypical antipsychotics like Risperidone and Olan-
zapine are poorly tolerated.11,14 Quetiapine seem better 
tolerated, but not efficacious.15-23 Clozapine is shown to 
be efficacious without worsening the motor symptoms of 
PD but it has severe intolerable side effects.11,12,15,24 Hence, 
there is need for an antipsychotic drug for PDP which is ef-
ficacious and has a favourable side effect profile.

Hallucinations and delusions seen in Parkinson’s dependent 
psychosis are due to alterations and increased binding of 
the 5-HT2A receptors in the cerebral cortex, as suggest-
ed by studies.6,7,25Typical antipsychotics act as antagonists 
on the D2 receptors and worsen the motor symptoms of 
PD.12,13The atypical antipsychotics act as antagonists on the 

D2 and  5-HT2A receptors, and on other receptors as well, 
leading to adverse effects.11,12,14-25 This is not seen with 
Pimavanserin, which has receptor selectivity for 5-HT2A 
receptors, acting as an inverse agonist. It does not have 
dopaminergic, adrenergic, muscarinic or histaminergic af-
finity.26

Hence, we decided to review the literatures with regard 
to the efficacy of Pimavanserin in the treatment of PDP. 
This has important implications for the pharmacothera-
py for patients of PDP in PD.

METHODOLOGY
We did an electronic search on the database Pubmed, using 
a combination of the following search items: “Pimavanserin” 
AND “Parkinson’s Dependent Psychosis”. It showed 33 arti-
cles including 13 review articles which were excluded from 
the present review. Amongst the  remaining 20 articles we 
applied the filter ‘Randomized clinical trial’. Then we got 
only 2 studies (4,27). 

Data was extracted from the selected articles under the 
following headings: year of publication, author, title of arti-
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cle, aim, sample size, type of study, scales used and Pima-
vanserin usage (dose, frequency, duration, side-effects and 
efficacy). The data was synthesised, tabulated and conclu-
sions were drawn.

RESULTS
Year of publication
Both the studies were published during the period 2010 to 
2014. One was in the year 2010,and the other one was in 
2014.4,27

Locations of the studies
Both studies were foreign studies.4,27

Funding
Both the studies received funding.4,27

Study design The first study was a 6 week, randomised, 
double-blind, placebo-controlled study without follow-
up andthe second study was a4 week, multi-centric, ran-
domized, placebo-controlled, double-blind trial with a 
4-week follow-up period.4,27

Sample size
The first study was conducted on 60 patients (14 females 
+ 46 males; mean age 70.9 years) and the second on 199 
patients (69 females + 116 males; age >40 years).4,27

Scales used
In the first study, Psychosis was assessed by the Scale for 
the Assessment of Positive Symptoms (SAPS), the Parkin-
son’s Psychosis Rating Scale,and the Clinical Global Im-
pression-Severity.28,29,30In addition, the Unified Parkinson’s 
disease rating scale (UPDRS) Parts I, IV, and VI were used 
to assess the effects of treatment on mood, behaviour, and 
mentation; complications of therapy; and activities of daily 
living, respectively.31Daytime sleepiness was measured by 
the Epworth Sleepiness Scale.32

In the second study, psychosis was assessed by the SAPS-
PD (Parkinson’s disease-adapted SAPS).33Secondary out-
comes included clinical global impression-severity (CGI-S) 
and improvement (CGI-I) scale scores.30Exploratory meas-
ures included the Zarit 22-item care giver burden scale 
(CBS), and scales for outcomes in Parkinson’s disease-sleep 
(parts B and C) assessing night-time sleep quality (SCOPA-
NS) and daytime wakefulness (SCOPA-DS).34A key second-
ary end point assessed Parkinsonism with the (UPDRS II 
and III)35

Pimavanserin
Dosage
In the first study, Pimavanserin was administered in the 
dosage of 20 mg on the first day, with possible increases 
to 40 or 60 mg daily doses on study days 8 and 15th, re-
spectively, according to the individual clinical response.27

In the second study, Pimavanserin was administered in the 
dosage of 40 mg (two 20 mg tablets) once daily.4

Duration
In the first study, the drug was administered for four 
weeks, while in the second study, for six weeks.4,27

Frequency
The frequency was once daily in both the studies.4,27

Side effect profile
Pimavanserin was well tolerated in both the studies. In the 

first study, the side effects reported in 10% were oedema, 
increase in blood urea nitrogen, and somnolence, of which 
somnolence resolved on its own even with continuation of 
treatment.27In the second study, a mild increase in the QT 
interval was seen in the patients receiving Pimavanserin, 
but it was not associated with any cardiac adverse events.4

Efficacy of Pimavanserin
The first study concluded that Pimavanserin was efficacious 
and well tolerable by patients with PDP.27 The second 
study also found Pimavanserin efficacious, with improve-
ments in symptoms of psychosis, caregiver burden and 
sleep.4

Efficacy
The first study reported a statistically significant improve-
ment in the scores on delusions (delusions of persecution 
& reference) and hallucinations (global ratings). There was 
no worsening of motor symptoms. There was also im-
provement in the thought disorder in patients with PDP.27

The second study also reported a statistically significant 
improvement in the global scores of hallucinations and 
delusions, along with a decrease in the caregiver- burden. 
There was no impairment of motor function. There was 
also improvement in sleep patterns.4

DISCUSSION
PD is a common degenerative disorder, and psychotic 
symptoms occur in 40% of PD patients.4The psychotic 
symptoms In PD are a the major reasons for institutionali-
sation of the patients, and increase in the burden of the 
caregivers.11Typical antipsychotics worsen the motor symp-
toms of PD.12,13The commonly used atypical antipsychotics 
such as Risperidone, Olanzapine, Clozapine, and Quetia-
pinehaveintolerable side effects.11,12,14-25

This review examined two studies reporting about the ef-
ficacy of Pimavanserin in the management of PDP. There 
is evidence from these studies that Pimavanserin is effica-
cious for the management of psychosis in PD. The maxi-
mum efficacy was for the control of

hallucinations and delusions. There was also improvement in 
sleep and decrease in caregiver burden. There was no wors-
ening of the motor symptoms of Parkinsonism. This shows 
that there is evidence for the efficacy of Pimavanserin for 
the control of PDP in PD. It efficacious, safe and does not 
cause worsening of the motor symptoms of in PDP in PD.4,27

LIMITATIONS
Studies on Pimavanserin in PDP in PD were rare and dif-
ficult to locate, since it is a newly developed drug, hence 
we were able to find only two studies.4,27

STRENGTH OF THE STUDY
The review of literature was carefully evaluated for the ef-
ficacy of Pimavanserin in the treatment of PDP. A clearer 
picture emerges regarding the efficacy of Pimavanserin for 
the management of PDP in PD.

CONCLUSIONS
Pimavanserin, a selective 5HT2A inverse agonist, is effi-
cacious and safe for patients with PDP in PD. It improved 
sleep with no motor impairment in patients with PDP. It also 
reduced care giver burden and decreased institutionalisa-
tion.4,27 Hence, it is a viable alternative for treating psychosis 
in patients with PD. This has important implications for the 
pharmacotherapeutic management of PDP in PD.
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Table-1
Year 2010 2014
Author Meltzer et al  Cummings et al

Study 
title 

Pimavanserin, a 
Serotonin2A Recep-
tor Inverse Agonist, 
for the

Treatment of Par-
kinson’s Disease 
Psychosis

Pimavanserin for pa-
tients with Parkinson’s 
disease

psychosis: a ran-
domised, placebo-con-
trolled phase 3 trial

Aim
To compare the toler-
ability and efficacy 
of Pimavanserin with 
placebo.

To assess safety and ef-
ficacy of Pimavanserin, 
a selective serotonin

5-HT2A inverse 
agonist, in people with 
Parkinson’s dependent 
psychosis.

Sample 
size 60 199

Type of 
study

6 week, randomised, 
double-blind, placebo-
controlled study 
without follow-up.

4 week, multi-centric, 
randomized, placebo-
controlled, double-blind 
trial with a 4-week 
follow-up period.

Scales 
used

SAPS, PPRS, CGI-S, 
UPDRS Parts I,IV,VI, 
ESS.

SAPS-PD, CGI-S, CGI-
I, CBS, SCOPA-DS, 
SCOPA-NS, UPDRS II,III.

Dosage 

20mg on day one, 
with increments to 
40mgand 60mg on 
days 8th and 15th, de-
pending on response

40mg

Duration 4 weeks 6 weeks
Frequen-
cy Once daily Once daily

Side Ef-
fects

Oedema, somnolence, 
increase in blood urea 
nitrogen

Mild increase in QT 
interval without any 
cardiac adverse side 
effects

Results

Improvements in delu-
sions, hallucinations, 
thought disorder. No 
worsening of motor 
symptoms.

Improvements in hal-
lucinations, delusions, 
caregiver burden, sleep 
patterns. No motor 
impairment.

Conclu-
sions

Pimavanserin is toler-
able and efficacious.

Efficacious. Is a viable 
alternative for PDP

REFERENCES
1. Obeso JA, Rodríguez-Oroz MC, Benitez-Temino B, Blesa FJ, Guridi J, 

Marin C, et al. Functional organization of the basal ganglia: therapeutic 

implications for Parkinson’s disease. Mov. Disord. 2008; 23 (3):548–59.

2. Jankovic J.Parkinson’s disease: clinical features and diagnosis. Journal of 

Neurology, Neurosurgery, and Psychiatry. 2008 Apr;79 (4): 368–376.

3. Starkstein SE, Brockman S, Hayhow BD. Psychiatric syndromes in Parkin-

son’s disease. Curr Opin Psychiatry2012; 25: 468–72.

4. Herbert Y Meltzer, Roger Mills, Stephen Revell, Hilde Williams, Ann 

Johnson, Daun Bahr et al. Pimavanserin, a Serotonin2A Receptor In-

verse Agonist, for theTreatment of Parkinson’s disease Psychosis. Neu-

ropsychopharmacology. 2010; 35:881–892.

5. Angela H. Lee, BA  and  Daniel Weintraub. Psychosis in Parkinson’s dis-

ease Without Dementia: Common and Comorbid with Other Non-Motor 

Symptoms. Mov Disord. 2012 Jun; 27(7):858-63

6. Creese B, Ballard C, Aarsland D, Londos E, Sharp S, Jones E. Determin-

ing the association of the 5HTTLPR polymorphism with delusions and 

hallucinations in Lewy body dementias. Am J Geriatr Psychiatry.2013; 

published online April 9. DOI:10.1016/j.jagp.2012.11.001.

7. Dombrovski AY, Mulsant BH, Ferrell RE, et al. Serotonin transporter trial-

lelic genotype and response to citalopram and risperidone in dementia 

with behavioral symptoms. Int Clin Psychopharmacol2010; 25: 37–45. 8. 

Harvey L, Reid RE, Ma C, Knight PJ, Pfeifer TA, Grigliatti TA. Human 

genetic variations in the 5HT2A receptor: a single nucleotide polymor-

phism identified with altered response to clozapine. Pharmacogenet-

ics2003; 13: 107–18

8. Reynolds GP, Templeman LA, Zhang ZJ. The role of 5-HT2C receptor 

polymorphisms in the pharmacogenetics of antipsychotic drug treat-

ment. Prog Neuropsychopharmacol Biol Psychiatry2005; 29: 1021–28.

9. Proitsi P, Lupton MK, Reeves SJ, et al. Association of serotonin and 

dopamine gene pathways with behavioral subphenotypes in dementia. 

Neurobiol Aging.2012; 33: 791–803

10. Weintraub D, Stern MB. Psychiatric complications in Parkinson disease. 

Am J Geriatr Psychiatry. 2005; 13: 844–851.

11. Chou KL, Borek LL, Friedman JH. The management of psychosis in 

movement disorder patients. Expert Opin Pharmacother. 2007; 8: 935–

943.

12. Romrell J, Fernandez HH, Okun MS. Rationale for current therapies in 

Parkinson’s disease. Exp Opin Pharmacother. 2003;4: 1747–1761.

13. Molho ES, Factor SA. Worsening of motor features of parkinsonism with 

olanzapine. Mov Disord. 1999; 14: 1014–1016.

14. Fernandez HH, Friedman JH, Jacques C, Rosenfeld M.Quetiapine for 

the treatment of drug-induced psychosis inParkinson’s disease. Mov Dis-

ord. 1999;14: 484–487.

15. Fernandez HH, Trieschmann ME, Friedman JH. Treatmentof psycho-

sis in Parkinson’s disease: safety considerations. DrugSafety. 2003; 26: 

643–659.

16. Reddy S, Factor SA, Molho ES, Feustel PJ. The effect of quetiapine on 

psychosis and motor function in parkinsonian patients with and without 

dementia. Mov Disord.2002;17: 676–681.

17. Mancini F, Tassorelli C, Martignoni E, Moglia A, Nappi G. Long-term 

evaluation of the effect of quetiapine on hallucinations, delusions and 

motor function in advanced Parkinson disease. Clin Neuropharma-

col.2004;27: 33–37.

18. Morgante L, Epifanio A, Spina E, Zappia M, Di Rosa AE, Marconi R et 

al. Quetiapine and clozapine in parkinsonian patients with dopaminergic 

psychosis. Clin Neuropharmacol. 2004;27: 153–156.

19. Merims D, Balas M, Peretz C, Shabtai H, Giladi N. Rater-blinded, pro-

spective comparison: quetiapine vs clozapine for Parkinson’s disease 

psychosis. Clin Neuropharmacol.2006;29: 331–337.

20. Ondo WG, Tintner R, Voung KD, Lai D, Ringholz G. Double-blind, 

placebo-controlled, unforced titration parallel trial of quetiapine for 

dopaminergic-induced hallucinations in Parkinson’s disease. Mov Disord. 

2005;20: 958–963.

21. Rabey JM, Prokhorov T, Miniovitz A, Dobronevsky E, Klein C. Effect of 

quetiapine in psychotic Parkinson’s disease patients: a double-blind la-

beled study of 3 months duration. Mov Disord. 2006;22: 313–318.

22. Shotbolt P, Samuel M, Fox C, David AS. A randomized controlled trial 

of quetiapine for psychosis in Parkinson’s disease. Neuropsychiatr Dis 

Treat.2009;5: 327–332.

23. Parkinson Study Group. Low-dose clozapine for thetreatment of drug-

induced psychosis in Parkinson’s disease. NEngl J Med.1999;340: 757–

763.

24. Ballanger B, Strafella AP, van Eimeren T, et al. Serotonin 2A recep-

tors and visual hallucinations in Parkinson disease. Arch Neurol 2010; 

67:416–21.

25. Vanover KE, Betz AJ, Weber SM, Bibbiani F, Kielaite A, Weiner DM et 

al. A 5-HT2A receptor inverse agonist, ACP-103, reduces tremor in a rat 

model and levodopa-induced dyskinesias in a monkey model. Pharma-

col Biochem Behav. 2008;90: 540–544.

26. Jeffrey Cummings, Stuart Isaacson, Roger Mills, Hilde Williams, Kathy 

Chi-Burris, Anne Corbett et al. Pimavanserin for patients with Parkinson’s 

disease psychosis: a randomised, placebo-controlled phase 3 trial. Lan-

cet2014; 383: 533–40

27. Andreasen NC. Scale for Assessment of Positive Symptoms(SAPS). De-

partment of Psychiatry, University of Iowa:Iowa City, IA.1984.

28. Friedberg G, Zoldan J, Weizman A, Melamed E. ParkinsonPsychosis Rat-

ing Scale: a practical instrument for gradingpsychosis in Parkinson’s dis-

ease. Clin Neuropharmacol. 1998; 21:280–284.

29. Guy W. Clinical global impressions. ECDEU AssessmentManual for Psy-

chopharmacology, revised (DHEW Publ. No. ADM76-338). National In-

stitute of Mental Health: Rockville, MD.1976;pp 218–222.

30. Goetz CG, Poewe W, Rascol O, Sampaio C, Stebbins GT, Counsell Cet 

al. Movement Disorder Society Task Force report onthe Hoehn and Yahr 



INDIAN JOURNAL OF APPLIED RESEARCH  X 149 

Volume : 6 | Issue : 11 | November 2016 | ISSN - 2249-555X | IF : 3.919 | IC Value : 74.50ORIGINAL ReseARch PAPeR

staging scale: status and recommendations.Mov Disord.2004;19: 1020–

1028.

31. Johns MW. A new method for measuring daytimesleepiness: the Ep-

worth sleepiness scale. Sleep. 1991; 4: 540–545.

32. Voss T, Bahr D, Cummings J, Mills R, Ravina B, Williams H.Performance 

of a shortened Scale for Assessment of PositiveSymptoms for Parkin-

son’s disease psychosis.Parkinsonism Relat Disord.2013; 19: 295–99.

33. Marinus J, Visser M, van Hilten JJ, Lammers GJ, Stiggelbout AM. As-

sessment of sleep and sleepiness in Parkinson disease. Sleep. 2003; 26: 

1049–54.

34. Fahn S, Elton RL, and the Members of the UPDRS Development Com-

mittee. Unified Parkinson’s disease rating scale. In: Fahn S, Marsden 

CD, Calne DB, Lieberman A, eds. Recent developments in Parkinson’s 

disease. Florham Park, NJ: Macmillan Health Care Information. 1987; 

153–63.


