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Abstract

In this viewpoint, we present the position that many neuropsychiatric phenomena in 
Parkinson’s disease (PD), which are often referred to as complications, mightbe more usefully 
conceptualised as symptoms, since they stem from the pervasive pattern of neurodegeneration 
and multiple neurotransmitter system compromise seen in the disease. We discuss psychosis, 
sleep disturbance, depression, and dementia within this framework, dissociating these from 
impulse control disorders which appear to stand alone as iatrogenic complications. We 
conclude that evolving the concept of the disease to encompass neuropsychiatric phenomena 
as bona fide symptoms will improve their management and ultimately lead to improved 
quality of life for patients with PD.  

INTRODUCTION
Parkinson’s disease (PD) extends beyond movement to 

encompass a range of psychiatric phenomena, such that it is 
considered the prototypical neuropsychiatric disorder [1]. 
Neuropsychiatric symptomsare the inexorable consequence of 
its multi-faceted neuropathology and are recommended by the 
EFNS/MDS-ES Task force as criteria to aid differential diagnosis 
[2].While the movement disorder is linked to central dopamine 
dysfunction, neurodegenerative events in the main noradrenergic, 
serotoninergic and cholinergic nuclei precede motor symptom 
onset by a decade or longer3, and extensive frontal and posterior 
cortical compromise occurs. Nonetheless, psychiatric phenomena 
in a movement disorder fall between the remits of neurology and 
psychiatry. Perhaps as a consequence, these are often demoted 
to and referred to as complications caused by treatments that 
target dopamine to alleviate motor symptoms, to the detriment 
of diagnostic accuracy and effective clinical management. We 
argue that, ontologically, psychiatric symptoms in PD reflect the 
interacting contributions of multiple neurotransmitter systems 
and sometime seven present prodromally. As such we consider 
that they constitute core clinical features of the condition. 
We elaborate on this theoretically significant difference in 
nomenclature below.

PD psychoses, particularly visual hallucinations, have been 
attributed to dopaminergic overstimulation, despite inconsistent 
findings regarding their relationship to agonist or levodopa 
exposure [4,5]. Instead, cognitive impairment and other factors 
such as the severity and duration of disease reliably increase the 
risk for PD psychosis. The role of serotonin in these phenomena 

has been highlighted by arecent trial of the selective 5HT2A 
inverse agonist pimavanserin [6], which was well tolerated and 
improved positive symptoms. Unlike atypical antipsychotics, 
it did not exacerbate motor symptoms, owing to the absence of 
affinities for other receptor types. Studies such as this contribute 
to clinical management in PD on the basis of reconceptualising 
psychoses as a set of symptoms with a potentially additional 
serotoninergic substrate, rather than a dopaminergic 
complication.  

Other neuropsychiatric symptoms ensue from the non-
dopaminergic pathology of PD. REM sleep behaviour disorder 
(RBD) is another core prodromal symptom of PDimplicating 
serotonin. It is robustly associated with psychosis [7] and was 
also improved by pimavanserin [6]. Moreover, prodromal mood 
disturbanceindicatesearly serotoninergic and noradrenergic 
pathology and significantly increases the risk of a future PD 
diagnosis [8]. Itis the second highest quality of life predictor in 
PD [9], but remains underdiagnosed and undertreated [10], 
probably because clinicians investigate and patientsreport motor 
symptoms only. Conversely, dementia, syndromically distinct 
from the more prevalent pattern of mild cognitive impairment 
mirroring monoaminergic dysfunction, appears during the 
disease course and has a clear cholinergic character [11]. 

The psychiatric phenomena which currently appear to stand 
alone as treatment complications are impulse control disorders 
(ICD), collectively referring to gambling, hypersexuality, 
punding and the compulsive use of anti parkinsonian drugs 
[12].These alone appear following the administration of DA 
agonists in vulnerable patients with distinctive dopaminergic 
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pathophysiology, and are thusaccurately conceptualised as 
iatrogenic complications.

Collectively, these observations supporta nosological 
argument for distinguishing bona fide neuropsychiatric symptoms 
in PD from complications, predicated on acknowledging the 
pervasive effects of the disease. Certain psychiatric phenomena 
may precede the PD diagnosis itself, representing identifiable 
and clinically relevant disease prodromes. Others appear as the 
disease progresses and may be exacerbated by medication, while 
ICDs represent an agonist complication. The profound impact of 
neuropsychiatric dysfunction on quality of life in PD, as well as 
its under diagnosis, represents the most compelling observation 
that evolving the concept of the disease beyond dopamine and 
motor dysfunction is a necessity.
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