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Abstract

Pimavanserin is a first-in-class selective serotonin 5-HT2A receptor inverse agonist approved for 

the treatment of Parkinson disease psychosis. This article discusses pimavanserin’s mechanism of 

action, which patients are appropriate candidates for therapy, adverse reactions, and appropriate 

dosing.
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A patient’s daughter visits the office, distressed and exasperated. Her mother has late-stage 

Parkinson disease presenting with hallucinations and delusions that are progressively 

worsening her quality of life. The patient failed gradual dose reduction of her 

carbidopalevodopa and apomorphine treatments because it aggravated her motor symptoms. 

Her only other medications are for constipation and hypertension, and she has been ruled out 

for concomitant infection.

This patient may be a candidate for pimavanserin, which offers a novel pharmacotherapeutic 

approach to treat the difficult symptomatology of Parkinson disease psychosis (PDP). 

Approved by the FDA in 2016, pimavanserin is the first drug specifically for treating PDP 

and the first-in-class selective serotonin 5-HT2A receptor inverse agonist.

A GROWING CONCERN

About 1% of the population over age 60 years in industrialized nations is diagnosed with 

Parkinson disease, making it the second most prevalent neurodegenerative disorder after 

Alzheimer disease (Figure 1).1 Parkinson disease affects the extrapyramidal motor system 

and is characterized by motor deficiencies such as rigidity, tremor, and bradykinesia. In 

addition to motor symptoms, up to 60% of patients develop PDP, a debilitating psychiatric 

condition characterized by hallucinations and/or delusions.2 Management of PDP often 

includes a reduction in dopaminergic Parkinson disease medications (such medicines can 
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contribute to or cause psychosis) or the introduction of an atypical anti-psychotic 

medication, such as clozapine.3 Atypical antipsychotics have lower risk of causing 

extrapyramidal adverse reactions relative to typical antipsychotics, such as haloperidol, but 

can cause other serious adverse reactions such as metabolic syndrome, and in the case of 

clozapine, life-threatening agranulocytosis.

Serotonin 5-HT2A receptor inverse agonism was found to be one of the common aspects of 

the polypharmacology of atypical antipsychotics, and correlation analyses suggested this 

contributes to their clinical efficacy and low incidence of extrapyramidal adverse reactions. 

These observations inspired the development of pimavanserin, a highly selective serotonin 5-

HT2A (and to a lesser extent 5-HT2C) receptor inverse agonist, as a potentially safer 

medication for PDP.4 In a randomized, double-blind, placebo-controlled study, pimavanserin 

improved psychotic symptoms in patients with PDP, while also leading to improved sleep 

and decreased caregiver burden.5

The recommended dose of pimavanserin is 34 mg taken orally once daily. The 

recommended dose is 10 mg once daily if the patient also is taking a strong CYP3A4 

inhibitor such as ketoconazole.

SAFETY CONCERNS

Pimavanserin was granted a breakthrough therapy designation by the FDA, which expedited 

its review and development. The definitive clinical trial that led to its approval was 6 weeks 

long, and no data exist on the drug’s long-term efficacy and safety in patients with Parkinson 

disease.5,6 Also, 91% of the patients in the clinical trial were white, so clinicians might want 

to take this into consideration when monitoring patients of other racial or ethnic 

backgrounds who are taking this drug.

Although pimavanserin effectively treats PDP and has high selectivity for its target, 5-HT2A 

receptors are important signaling proteins of the central and peripheral serotonin systems 

and inactivating them might cause problems. Reported adverse reactions to pimavanserin 

include confusional state, peripheral edema, and hallucinations (paradoxically); these 

reactions occurred in 5% or more of patients receiving pimavanserin (1 or more doses, N = 

104) and did not also occur at or above this frequency with placebo (N = 94).

The warnings and precautions section of the prescribing information notes that pimavanserin 

prolongs the QT interval; this risk is increased if pimavanserin is taken with other drugs 

known to cause QT interval prolongation. Pimavanserin should not be prescribed to patients 

with a history of cardiac dysrhythmias.

Adverse reactions to pimavanserin reported postmarketing include rash, urticaria, tongue 

swelling, and other reactions consistent with angioedema, and somnolence. Because of the 

drug’s effects on sleep noted in the clinical trial, providers should monitor how this reaction 

affects patient quality of life.5

Patient and caregiver reports presented to the FDA suggested that pimavanserin may 

increase risk of death, though this could be confounded by the fact that patients with PDP 
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often have advanced pathology that is associated with increased mortality. The FDA 

performed a postmarket review and did not discover any new or unexpected safety findings 

or findings inconsistent with the safety profile described in the prescribing information. Like 

other antipsychotics, pimavanserin carries a black box warning that it can increase mortality 

in older adults with dementia-related psychosis. The drug is not approved for treating 

psychosis unrelated to Parkinson disease.

CONCLUSION

Although more studies are needed to further investigate this drug’s potential benefit, 

potential risk, and long-term outcomes, pimavanserin may be an option for patients with 

PDP.
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FIGURE 1. 
Three-dimensional illustration of neurons containing Lewy bodies in a patient with 

Parkinson disease
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