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Abstract: Parkinson’s disease (PD] is traditionally viewed as a motor disorder with a charac-
teristic triad of tremor, rigidity and bradykinesia. There is now increasing awareness that PD is
a complex systemic disorder with many nonmotor symptoms (NMS] which include autonomic
dysfunction, sleep disorders, sensory and neuropsychiatric features. NMS become more
common in severity and frequency with advancing disease when neuropsychiatric features
such as cognitive impairment and psychosis dominate the clinical picture. NMS are strongly
correlated with quality of life for patients and their families as well as institutional care
placement. Despite their importance, NMS are poorly recognized by clinicians and often
undeclared by patients. Use of a validated screening tool NMSQuest followed by specific
symptom assessment instruments strengthens the recognition and holistic management of
NMS in PD. Some NMS such as mood disturbance, anxiety, pain and insomnia may be improved
by optimization of dopaminergic therapy. Conversely, psychosis, excess daytime somnolence or
impulse control disorder (ICD) may be triggered by dopaminergic drugs. Other NMS such as
dementia and severe depression may be unresponsive to dopaminergic treatment and may
reflect perturbations in cholinergic, serotonergic or noradrenergic neurotransmitter function.
These symptoms are more challenging to manage but may be ameliorated to some extent by
agents such as acetylcholinesterase inhibitor or antidepressant drugs. This contribution
reviews the evidence for the evaluation and management of key NMS in PD (apathy, anxiety,
depression, psychosis, dementia, ICD, sleep disturbance, autonomic dysfunction, pain) and
highlights the urgent need for both novel therapies and more controlled trials for current
therapeutic strategies.
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Introduction and background

Parkinson’s disease (PD) is traditionally viewed
as a progressive irreversible neurodegenerative
motor disorder with core features of tremor,
rigidity and bradykinesia, but there is now
increasing recognition that PD is a systemic
disorder with many nonmotor features
[Chaudhuri and Schapira, 2009; Chaudhuri
et al. 2006a]. The characteristic Lewy body
pathology [Gibb and Lees, 1988] extends
beyond the dopaminergic pathways in the nigros-
triatal system into widespread brain areas and is
also found in the peripheral autonomic nervous
system including sympathetic ganglia, cardiac
sympathetic efferents and the myenteric plexus

[Forno, 1982]. Although dopaminergic depletion
is the primary deficit in PD, multiple neurotrans-
mitter systems including acetylcholine, noradren-
aline and serotonin are also perturbed [LLang and
Obeso, 2004]. It is unsurprising then that the
clinical manifestations of PD are diverse and
complex [Lim et al. 2009a].

Nonmotor symptoms (NMS) in PD include
mental health problems, sleep disorders,
autonomic dysfunction, pain and other miscella-
neous symptoms (Table 1). In a prospective
study of patients diagnosed with PD, NMS
such as cognitive impairment, depression, falls
and orthostatic hypotension dominated the
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Table 1. Nonmotor ~ symptoms in  Parkinson’s  clinical picture at 15 years of disease [Hely et al.
disease (adapted from Chaudhuri et al. [2006a]).

2005] and have been linked to reduced quality of
life (QoL) [Schrag er al. 2000]. Furthermore,
certain NMS such as dementia and psychosis
are associated with impaired function
[Weintraub er al. 2004] and increased rates of
institutionalization [Findley ez al. 2003;
Aarsland ez al. 2000]. Despite this, motor symp-
toms often form the focus of attention during
healthcare consultations leading to underrecogni-
tion and undertreatment of NMS [Shulman ez al.
2002]. This is compounded by underreporting of
NMS by patients who may not relate them to PD
or are perhaps too embarrassed to mention them
without prompting [Chaudhuri ez al. 2010].

In a study of 545 patients the mean number of
NMS per patient was 10.3 with urinary symp-
toms, depression and memory problems being
the most commonly reported [Martinez-Martin
et al. 2007]. The frequency of NMS increases
with disease duration and severity [Barone ez al.
2009] but may become apparent at any stage in
the disease process. Indeed, some symptoms such
as olfactory dysfunction [Stiasny-Kolster ez al
2005], constipation [Abbott ez al. 2001], REM
sleep behaviour disorder (RBD) [Schenck ez al.
1996] and depression [Ishihara and Brayne,
2006] may predate the motor features
[O’Sullivan ez al. 2008]. The combination of
such features may suggest a diagnosis of PD
and screening for a ‘premotor’ stage of PD will
become increasingly important as putative
neuroprotective agents are investigated [Stern
and Siderowf, 2010]. Although data are limited,
NMS appear to occur at a similar or lower fre-
quency in the rare but increasingly identified
genetic forms of PD [Kasten ez al. 2010].

The pathogenesis of these features has been linked
to the Braak hypothesis of a six-stage pathological
process in PD [Braak ez al. 2003]. This posits that
PD pathology starts not in the substantia nigra
(SN) and midbrain but rather in the olfactory
bulb and anterior olfactory nucleus (stage 1). It
then ascends into the lower brain stem (stage 2)
where degeneration of key nuclei such as the raphe
nucleus, locus coeruleus and pedunculopontine
nucleus may be responsible for prominent early
sleep, autonomic and mood disturbances [Lim
et al. 2009a]. The typical motor triad of PD is
only apparent at stages 3 and 4 when the SN
and mid and forebrain nuclei are affected. Stages
5 and 6 are associated with Lewy bodies in the
limbic and mature neocortex and clinical
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Table 2. Nonmotor features potentially caused or exacerbated by dopaminergic therapy.

Table 3. Types of pain in Parkinson’s disease and potential management approaches (adapted from Ford

[2010]).

correlates include the development of hallucina-
tions and dementia [Braak ez al. 2005].

The pathophysiology of NMS is underpinned by
dysfunction of both dopaminergic and nondopa-
minergic pathways [Chaudhuri and Schapira,

2009; Lang and Obeso, 2004]. It is clear that
some NMS such as pain, anxiety and restless
legs may be related to motor fluctuations or
‘wearing off’ and these symptoms may be
amenable to modification of treatment [Witjas
er al. 2002]. However, many NMS do not
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respond to, or may worsen with dopaminergic
therapy, e.g. cognitive dysfunction and dysauto-
nomia. Table 2 summarizes NMS which may be
caused or exacerbated by anti-Parkinson’s drug
therapy. Therapeutic ‘conflicts’ may arise in
treating a range of NMS in an individual patient.
For example, using antimuscarinic drugs to treat
bladder dysfunction may worsen intrinsic cogni-
tive impairment. Clinicians managing NMS must
be aware of other common age-related conditions
in people with PD since some ‘declared’ NMS
may be due to unrelated comorbidities, e.g. con-
stipation and weight loss caused by colonic car-
cinoma [Macphee and MacMahon, 2009].

The importance of NMS has been recognised at
a national level in the UK by the National
Institute for Clinical Excellence and guidance
on the treatment of some NMS has been incor-
porated in the clinical guideline on PD [National
Institute for Health and Clinical Excellence,
2006]. In 2010, further evidence-based guidance
on the treatment of selected NMS has been
published by the Scottish Intercollegiate
Guidelines Network (SIGN) in ‘Diagnosis and
pharmacological management of PD’ [Grosset
et al. 2010; Scottish Intercollegiate Guidelines
Network, 2010] along with a ‘Practice
Parameter, Treatment of nonmotor symptoms
of Parkinson disease’ by the American Academy
of Neurology (AAN) [Zesciewicz et al. 2010].
This paper follows an earlier AAN publication
on treatment of depression, dementia and
psychosis [Miyasaki ez al. 2006]. Both reports
highlight the lack of robust evidence for treat-
ment of many NMS. Because many NMS are
not reported in the clinic, the present review
emphasizes the importance of identification and
assessment of NMS with appropriate screening
and assessment instruments. Multidisciplinary
inputs from physiotherapy, occupational and
speech and language therapy, dietetics and
specialist nurse are crucial in the holistic manage-
ment of NMS but a full discussion of these is
beyond the scope of this review.

Identification and evaluation of NMS

The Unified Parkinson’s Disease Rating Scale
(UPDRS) was originally developed in the 1980s
and is the most widely used clinical rating scale
for the disorder. NMS were not included in the
original UPDRS. Following review by the
Movement Disorder Society an updated version
has recently been validated and includes 11 NMS
(MDS-UPDRS) [Goetz et al. 2008].

A multidisciplinary group of international experts
in PD formulated and validated the NMS screen-
ing Questionnaire (NMS Quest) comprising
30 individual items to provide a more compre-
hensive assessment of NMS [Martinez-Martin
et al. 2007; Chaudhuri ez al. 2006b]. The ques-
tionnaire is a self-completed tool used to identify
NMS which require further evaluation during the
consultation. The questionnaire is only used for
screening and does not rate or grade the symp-
toms and therefore cannot be used to assess treat-
ment effects.

The NMS Scale conversely measures the
frequency and severity of NMS [Chaudhuri
et al. 2007] and is being incorporated in thera-
peutic trials [Honig ez al. 2009]. Other tools
include the scales for outcomes in Parkinson’s
disease (SCOPA) [Propark Study, 2010].
Improved recognition of ‘wearing off’ NMS
may be achieved by use of a validated question-
naire [Stacy et al. 2005]. The utility and limita-
tions of assessment instruments for individual
NMS are discussed briefly under the relevant
symptoms.

Neuropsychiatric symptoms

Apathy

Apathy can occur as a feature of other illness
(e.g. hypothyroidism, hypogonadism) or as a
specific symptom of PD which may be attribut-
able to disturbances in basal ganglia and fronto-
cortical connections [Pluck and Brown, 2002].
Cognitive impairment and mood disturbance as
well as fatigue are frequently associated with
apathy and there is considerable overlap in
these NMS [Aarsland ez al. 2009a]. Apathy may
occur in up to 30% of patients in the absence of
depression [Aarsland ez al. 2009a; Levy et al.
1998] and is challenging to manage. Patients
typically show lack of motivation with indiffer-
ence to their behaviour although considerable
distress occurs in carers because of perceived
‘laziness’ [Campbell and Duffy, 1997]. There is
limited evidence as to the benefit of pharmaco-
logical therapies. Dopamine agonists,
amantadine and modafanil have been suggested
[Aarsland er al. 2009a]. Methylphenidate, an
amphetamine-like derivative, may improve
fatigue and apathy [Mendonca er al. 2007] but
has the potential for abuse.
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Anxiety

Anxiety affects up to 50% of patients with PD
[Pontone ez al. 2009; Leentjens ez al. 2008] and
is associated with earlier age of onset, higher rates
of motor fluctuation and early morning dystonia.
Subtypes of anxiety include panic disorder,
generalized anxiety and phobias [Pontone et al.
2009]. Generalized anxiety and panic attacks
may be associated with ‘off” periods and in such
cases usually respond to optimizing dopaminer-
gic therapy. Conversely, anxiety and mania may
be due to excess ingestion of levodopa therapy as
part of the dopamine dysregulation syndrome
[Evans and Lees, 2004] which is discussed later.

Current evidence regarding the assessment and
treatment of anxiety in PD is very limited
[Leentjens er al. 2008]. Selective serotonin
reuptake inhibitor (SSRI) drugs are often used
in clinical practice partly because of the associa-
tion of anxiety with depression. Although there is
no significant trial data to support the use of
standard anti-anxiety therapies, e.g. benzodiaze-
pines, clinical experience suggests a benefit for
these agents in selected patients. Caution is
required because of the potential adverse effects
on balance, cognition and alertness.

Depression

Mood disorders including depression are
common in PD but prevalence rates vary widely
in the literature. A systematic review suggested
that the prevalence of major depressive disorder
was 17% in patients with PD, that of minor
depression 22% and dysthymia 13%. Clinically
significant depressive symptoms were present in
35% of patients [Reijnders ez al. 2008].

Depression in PD is associated with increased
functional impairment and disability [Weintraub
et al. 2004]. In a retrospective cohort study,
a strong association was found between depres-
sion and subsequent development of PD
[Schurman ez al. 2002]. This evidence, together
with an inconsistent relationship between depres-
sion and severity of motor symptoms [Schrag
et al. 2001; Brown and Jahanshahi, 1995],
suggests that depression is not simply a reaction
to disability but at least partly related to intrinsic
disease. Although the relationship between the
pathophysiology of PD and depression remains
unclear dysfunction of a combination of dopami-
nergic, serotoninergic and norepinephrinergic
pathways in the limbic system is likely [Remy
et al. 2005].

Recognition of depression may be difficult
because of the overlap between depressive and
somatic symptoms of PD such as flat affect,
reduced motivation and withdrawal from social
activities. People with PD and depressive symp-
toms often manifest less self-blame and guilt than
patients with primary depression. Conversely,
features of anxiety and panic and anhedonia are
common. Assessment should include the
relationship between mood and ‘on—off’ motor
fluctuations [Witjas et al. 2002] since such
fluctuant dysphoria may respond to a review of
dopaminergic therapy.

A wide range of assessment tools have been used
in evaluating depression in PD but none were
specifically developed for PD. Self-rating scales
which may be wused include the Beck
Depression Inventory [Visser et al. 2006], the
Hospital Anxiety and Depression Scale
[Mondolo et al. 2006], and the Geriatric
Depression Scale [Weintraub er al. 2007;
McDonald e al. 2006]. The Hamilton
Depression Rating Scale (HAM-D) [Dissanyaka
et al. 2007] and the Montgomery—Asberg
Depression Rating Scale (MADRS) are clini-
cian-rated scales which may be used for screening
and assessment of severity [Marsh ez al. 2006],
but a structured interview involving relatives and
carers is the gold standard for diagnosis [Scottish
Intercollegiate Guidelines Network, 2010].
Provisional diagnostic criteria based on the
DSM 1V criteria are available [Marsh ez al.
2006], but the construct of depression in PD is
the subject of an ongoing study of mood states in
PD [PD PROMS study, 2010].

There is a lack of robust evidence for the treat-
ment of depression in PD and firm recommen-
dations on drug therapy cannot be made.
Treatment effects may be less than in elderly
depressed patients without PD [Weintraub ez al.
2005]. In clinical practice many clinicians use
SSRI drugs because of their good tolerability
although tremor, akathisia and Parkinsonism
may be worsened. Citalopram has shown some
efficacy, albeit less than desipramine in a short-
term controlled trial [Devos er al. 2008], but
more recently nortriptyline demonstrated efficacy
in PD depression while controlled-release parox-
etine did not [Menza er al. 2009]. In patients
receiving a monoamine oxidase (MAQO)-B inhib-
itor (such as selegiline) caution is needed with
SSRI drugs because of a potential, but rare inter-
action that can precipitate serotonin syndrome
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[Richard er al. 1997]. This is characterized by the
sudden onset of cognitive and behavioural
changes, autonomic instability, and neuromuscu-
lar changes such as myoclonus, hyperreflexia,
rigidity and trismus [Kipps et al. 2005].

Although the best evidence for treatment of
depression in PD is for tricyclic antidepressants
[Devos er al. 2008; Miyasaki ez al. 2006], this is in
the context of short-term trials and relatively
common adverse effects which may worsen or
precipitate  NMS such as constipation and
confusion. Mirtazapine is a presynaptic alpha-
2-adrenoceptor antagonist which is increasingly
used in clinical practice to treat depression in
PD. Other agents which may be employed
include tricyclic-related drugs (trazodone), the
serotonin and noradrenaline reuptake inhibitor
(SNRI) venlafaxine and the selective norardrena-
line reuptake inhibitor, reboxetine [Aarsland ez al.
2009a].

Recently, a double-blind controlled trial has
suggested that the dopamine agonist pramipexole
may improve depressive symptoms in PD, largely
independently of improvements in motor disabil-
ity, perhaps through adjunctive effects on norad-
renergic and serotonergic function [Barone ez al.

2010]. Electroconvulsive therapy has been
employed in refractory depression in PD often
with concurrent motor improvements

[Moellentine ez al. 1998].

Psychosis

Psychosis is one of the key neuropsychiatric
features of PD [Hely et al. 2005] and florid
persistent expression in later disease is strongly
correlated with the need for nursing home place-
ment [Goetz and Stebbins, 1993] as well as
increased mortality in such patients [Goetz and
Stebbins, 1995]. Symptoms can range from
relatively mild visual hallucinations, illusions or
‘sense of presence’ (where the patient retains
insight and often finds them less troublesome
than carers and relatives) to frank paranoia and
delusions which are often persecutory or accusa-
tory in nature. Auditory and tactile hallucinations
are less common [Aarsland er al. 2009a].
Psychotic symptoms are probably primarily
related to underlying progressive neurodegenera-
tion and neuronal dysfunction [Kulisevsky ez al.
2008; Williams and Lees, 2005] but can be
precipitated by dopaminergic therapy. Psychosis
affects up to 60% of patients and is more

common in older onset PD with cognitive impair-
ment, and REM sleep behaviour disorder [Forsaa
et al. 2010]. Psychosis is more likely to be
associated with dopamine agonist therapy than
levodopa and is associated with dementia and a
more aggressive course of PD [Forsaa er al.
2010].

Assessment should include a general medical and
medication review to determine any reversible
organic causes of psychosis. If psychosis persists
once secondary causes are excluded dopaminer-
gic therapy should be reduced by withdrawing
nonessential dopaminergic treatments such as
anticholinergics and amantadine. Gradual
withdrawal is essential due to the risk of precip-
itating a neuroleptic malignant-like syndrome
with  hyperpyrexia, autonomic dysfunction,
alteration in mental status, rhabdomyolysis and
renal failure. This is now more correctly called
Parkinsonism hyperpyrexia syndrome [Kipps
et al. 2005].

If symptoms of psychosis fail to resolve with the
above measures, MAO-B inhibitors, dopamine
agonists and  catechol-O-methyltransferase
(COMT) inhibitor drugs should generally be
withdrawn next but it is important to consider
the temporal relationship of a recently introduced
drug or dose titration to the emergence of
psychosis. While such therapy changes may
reduce psychotic symptoms, this may be at the
expense of worsening Parkinsonism and a
balance between good motor control and a clear
sensorium may be difficult to attain.

Mild psychotic symptoms do not necessarily
require treatment if they do not cause the patient
any distress. Where treatment is indicated typical
antipsychotics such as haloperidol should not be
used. The best evidence for treating psychosis in
PD is for low-dose clozapine [Freiling ez al. 2007;
Merims et al. 2006]. This has been shown to be
effective in reducing psychotic symptoms without
exacerbating PD but intensive monitoring is
required to detect the potential side effect of
agranulocytosis [Igbal er al. 2003]. Where
weekly monitoring of blood count is not possible
quetiapine is often used in low dosage in clinical
practice but strong evidence for efficacy is lacking
[Scottish Intercollegiate Guidelines Network,
2010; Ondo er al. 2005]. Olanzapine is not help-
ful and worsens motor symptoms [Goetz er al.
2000].
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Cognitive impairment and dementia

Cognitive impairment is common in PD even
from the early stages. Specific deficits include
set switching difficulty, impaired executive func-
tion and reduced verbal fluency and visuospatial
abilities [Aarsland er al. 2009a]. Many patients
with mild cognitive deficit will develop dementia
as the disease progresses and the point prevalence
overall in PD is around 30% with the incidence
rate increased four to six times as compared with
controls [Aarsland and Kurtz, 2010]. In the
Sydney cohort follow-up study, 83% of the
survivors were diagnosed with dementia at 20
years [Hely er al. 2008]. Established risk factors
for early dementia are old age, severity of motor
symptoms (in particular, postural and gait distur-
bances), mild cognitive impairment and visual
hallucinations [Aarsland and Kurz, 2010].
Genetic factors may also be pertinent. The
CamPalGN longitudinal study of cognitive
impairment and dementia [Williams-Gray ez al.
2009] recently reported that age >72 years,
reduced semantic fluency and inability to copy
an intersecting pentagons figure, were significant
predictors of dementia at 5 years. The microtu-
bule-associated protein tau (MAPT) HI1/H1
genotype was associated with increased risk of
dementia at 5 years with functional effects on
tau transcription. In contrast, COMT genotype
had no effect on dementia but was associated
with effects on frontostriatal function which
may have a more dopaminergic basis and better
prognosis.

If dementia develops more than 1 year after the
onset of the motor features of PD it is usually
referred to as PD with dementia (PDD). Those
who develop dementia within 1 year of the onset
of Parkinsonian features are classified as demen-
tia with Lewy bodies (DLB). This is an arbitrary
division and in clinical practice, the distinction
between the two is often difficult and they are
usually now considered as part of a spectrum of
Lewy body disorders [Aarsland er al. 2009a].

Organic causes of delirium must be excluded
prior to diagnosing dementia. It is particularly
important to look for co-existing depression
which may cause a ‘pseudo dementia’. A variety
of cognitive assessments may be utilised in the
assessment of dementia. The MDS task force
has published two papers on diagnosis of demen-
tia [Dubois er al. 2007; Emre er al. 2007], the
second of which recommends two levels of
assessment. The first level incorporates the

Mini Mental State Examination (MMSE) test
and does not require knowledge of detailed
neuropsychological testing. However, the
MMSE test is insensitive to many aspects of
cognitive impairment in PD. Recently the
Montreal Cognitive Assessment (MOCA) has
been shown to be more sensitive [Zadikoff ez al.
2008] and deploys a battery of tests to assess
executive  function, higher-level language
abilities, memory, and complex visuospatial
processing in PD.

All patients should have a thorough medication
review and consideration given to gradual
and slow withdrawal of dopamine agonists,
anticholinergics, amantadine and selegiline
where appropriate as these drugs may exacerbate
cognitive problems.

There is evidence to suggest that there is a
cholinergic deficit in PD which may be greater
than that in Alzheimer’s disease [Bohnen er al.
2003]. Accordingly cholinesterase inhibitor
drugs may be an appropriate therapy in treating
cognitive decline. The current evidence suggests
cholinesterase inhibitors may be effective in treat-
ing mild to moderate dementia in PD particularly
in those with visual hallucinations, behavioural
disorders and psychosis [Burn ez al. 2006;
Aarsland er al. 2004]. Not all patients benefit
and a significant number of patients experience
side effects such as tremor or vomiting necessi-
tating dose reduction or withdrawal. The best
evidence is for rivastigmine [Emre er al. 2004]
which is the only licensed therapy in the UK,
although donepezil has also been partially effec-
tive in small randomized controlled studies
[Ravina et al. 2005; Leroi er al. 2004].

Glutamatergic overactivity may also play a part in
cognitive decline in PD. Memantine is a low
affinity N-methyl D-aspartate (NMDA) antago-
nist drug which has shown promise in the treat-
ment of PD dementia in a short-term study
[Aarsland et al. 2009Db].

Impulse control disorder and dopamine
dysregulation syndrome

A wide range of impulsive and compulsive behav-
iours such as pathological gambling, hypersexu-
ality, compulsive shopping and binge eating
likened to behavioural addictions have been
reported in PD patients in the last decade
[Stamey and Jankovic, 2008; Weintraub and
Potenza, 2006] and are usually triggered by
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dopaminergic therapy particularly dopamine
agonists [MacMahon and Macphee, 2008;
Grosset er al. 2006]. Repetitive purposeless
behaviours known as ‘punding’ or excess hobby-
ism are also recognized. These behaviours may
affect up to 14% of patients [Weintraub ez al.
2010] and are often covert and undeclared to
family members and health professionals
[Grosset er al. 2006]. The recent SIGN guideline
[Grosset ez al. 2010] highlights the need to warn
patients and families of these iatrogenic NMS
prior to initiation of therapy. Practitioners need
to remain vigilant throughout the treatment
course as these features may emerge some time
after the introduction of treatment. Optimal
management remains uncertain but reduction
or withdrawal of dopamine agonists with a shift
to levodopa-based therapy is associated with
improvement in the majority, but not all cases
[Macphee et al. 2009; Mamikonyan et al. 2008].

Dopamine dysregulation syndrome (DDS) is a
related disorder akin to a substance addiction
when patients escalate their treatment with
levodopa beyond that needed for motor control
[Evans and Lees, 2004]. Appetitive behaviours
such as pathological gambling and hypersexuality
may emerge in DDS with significant psychoso-
cial, legal and financial consequences.
Management is taxing since attempts to reduce
therapy may lead to dysphoria, pain and anxiety
in the absence of ‘off’ period motor disability.
Atypical antipsychotic drugs and psychological
input may be necessary to control distressing
behaviour [Galpern and Stacy, 2007].

Sleep disorders

Sleep disorders are common in PD affecting 60%
of patients compared with 33% of controls and
45% of people with diabetes mellitus [Tandberg
et al. 1998]. Several tools have been validated as
bedside tools including the ‘scales for outcomes
in PD — sleep’ (SCOPA-sleep) and the
Parkinson’s disease Sleep scale (PDSS)
[Martinez- Martin et al. 2008]. The Epworth
sleep scale (ESS) is a generic instrument which
scores the propensity to fall asleep in everyday
situations [Johns, 1991]. In any sleep disorder
in PD, a thorough sleep history should be
mandatory and advice on good sleep hygiene
given [Reading, 2007]. Polysomnography and
multiple sleep latency tests are gold standard
diagnostic evaluations [Dhawan er al. 2006]
although in the majority of sleep disorders may

not add significant information

[Reading, 2007].

diagnostic

Excessive daytime somnolence

The aetiology of excessive daytime somnolence
(EDS) is wusually multifactorial and may be
secondary to the disease process, dopaminergic
medications or any of the other sleep disorders
[Gjerstad, 2006]. EDS is often an intrinsic
feature of the disease with genetic propensity
[Arnulf, 2005] and is associated with cognitive
impairment in the later stages of PD.

Treatment should focus on improving nocturnal
sleep quality and finding any reversible causes
such as depression, poor sleep hygiene or sedative
medication. Obstructive sleep apnoea may also
be relatively common as a cause of EDS in PD
[Arnulf, 2005]. Sudden onset of sleep ‘attacks’
have been reported as a ‘narcolepsy like’ pheno-
type [Arnulf er al. 2002] in patients receiving
dopamine agonist drugs and specific warnings
on driving and operating machinery should be
given to patients at initiation and during dose
titration [Grosset ez al. 2010].

Modafinil is used in the treatment of narcolepsy
and has been shown to be effective in improving
patients’ perception of wakefulness in PD [Ondo
et al. 2005; Adler et al. 2003], but lacks evidence
of objective improvements [Zesiewicz et al.
2010]. The European Medicines Agency recently
completed a review of the safety and effectiveness
of modafinil in July 2010 [European Medicines
Agency, 2010] and concluded that because of
adverse effects this agent should only be used in
the treatment of narcolepsy. Owing to the lack of
robust evidence of objective improvements
in wakefulness, modafanil and melatonin
(as described later) are not currently recom-
mended in the latest UK guideline [Scottish
Intercollegiate Guidelines Network, 2010].

Insomnia

Insomnia may be secondary to difficulty in falling
asleep or in maintaining sleep. The latter is often
affected by nocturnal akinesia (inability to turn
over), ‘wearing-off’ overnight resulting in
re-emergence of motor symptoms, pain and
stiffness and nocturia [Dhawan ez al. 2006].
Levodopa is effective in reducing sleep-associated
motor symptoms although data on improvements
in objective sleep parameters is lacking
[Zesiewicz er al. 2010]. There is insufficient
evidence on the wuse of controlled-release
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levodopa preparations or the addition of COMT
inhibitors to treat nocturnal akinesia, but they
may be of benefit [Dhawan ez al. 2006].
Melatonin has been suggested due to its effects
on modulating the sleep—wake cycle but evidence
is limited [Medeiros er al. 2007; Dowling et al.
2005]. Other approaches include long-acting
oral dopamine agonist drugs such as modified
release once-daily ropinirole [Pahwa er al. 2007]
or prolonged-release pramipexole or use of
rotigotine delivered via a transdermal patch
[Le Witt et al. 2007; Poewe et al. 2007] or
continuous infusion of the parenteral dopamine
agonist, apomorphine [Gancher er al. 1995].
Cabergoline is also an effective long-acting dopa-
mine agonist drug [Hogl ez al. 2003] but is now a
second-line agent because of concerns regarding
pulmonary and valvular fibrosis [Committee on
Safety of Medicines and Medicines Control
Agency, 2002].

Restless legs syndrome and periodic limb
movements of sleep

Restless legs syndrome (RLS) may affect 20% of
patients with PD [Ondo ez al. 2002]. The dopa-
mine agonist drugs pramipexole and ropinirole
are used in the management of RLS in the
general population but there is a paucity of
controlled trial evidence of efficacy in the context
of PD. Levodopa has been shown to decrease
spontaneous movements in bed and may be of
benefit in patients with periodic limb movements
of sleep (PLMS) [Leeman ez al. 1987].

RBD

RBD is characterized by the absence of atony
during REM sleep allowing patients to act out
their dreams which are often vivid and frighten-
ing in nature. The disorder can be a precursor for
the development of PD and may antedate the
motor symptoms for many years [Schenck er al.
1996]. It is important to differentiate RBD from
vivid dreams and hallucinations caused by dopa-
minergic therapy. The most effective treatment
for RBD is clonazepam [Schenck and
Mahowald, 2002] which has been described as
the ‘steroid’ of sleep disorder [Reading, 2007].
Caution is necessary with this drug if sleep
apnoea is suspected. Other treatments such
as melatonin and pramipexole have limited
study evidence [Schmidt er al. 2006; Boeve
et al. 2003].

Autonomic dysfunction

Orthostatic hypotension

Orthostatic hypotension (OH) occurs in around
50% of people with PD associated with central
and peripheral autonomic disturbance [Allcock,
2010; Allcock et al. 2003] as well as a side effect
of dopaminergic therapy. It may be a cause of
falls and fatigue but is frequently asymptomatic,
perhaps because of the association with cognitive
decline [Allcock er al. 2006]. If OH is a promi-
nent feature early in the disease a diagnosis of
multisystem atrophy should be considered
[Chaudhuri, 2001].

Efforts should be made to reduce or eliminate
antihypertensive medications and patients
should be advised to keep well hydrated.
Raising the head of the bed to 30—40°, and
using elastic stockings may be helpful.
Domperidone is a D2 receptor agonist often
used along with dopaminergic therapies in
patients with OH and is thought to work by
modulating noradrenaline release peripherally
[Schoffer et al. 2007]. Salt-retaining steroids
such as fludrocortisone [Schoffer er al. 2007]
the sympathomimetic midodrine (currently unli-
censed in the UK) [Low er al. 1997] and indo-
methacin [Abate ez al. 1979] have also been used
with some success in small clinical trials. There is
currently insufficient evidence to recommend
these medications [Scottish Intercollegiate
Guidelines Network, 2010; Zesiewicz et al.
2010] but they are commonly used in practice.
Pyridostigmine and octreotide are other
potential therapeutic agents [Allcock, 2010].
L-threo-DOPS (Droxidopa) is a synthetic
precursor of norepinephrine approved by the
FDA in the USA to treat OH [Zesiewicz et al.
2010].

Gastrointestinal dysfunction

Dysphagia is common in the later stages of PD
and is associated with silent aspiration and recur-
rent lower respiratory tract infections [Pfeiffer,
2003]. All patients with suspected swallowing dif-
ficulties should be referred to a speech and lan-
guage therapist (SLT) for further assessment.

Constipation and problems with complete evac-
uation affects at least 50% of patients with PD
[Martinez-Martin et al. 2007] and is due to loss
of central and colonic dopaminergic neurons
prolonging bowel transit time [Pfeiffer, 2003].
Ensuring optimal fluid intake, fibre supplements
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and increasing exercise may be of benefit. Stool
softeners such as docusate and osmotic laxatives
(lactulose) may be employed but polyethylene
glycol solution available in the UK as Movicol®
is usually the most effective agent [Zangaglia ez al.
2007]. An important clinical observation is that
treatment of constipation often ameliorates PD
symptoms perhaps by improving drug delivery
in the upper gastrointestinal tract through a
gastrocolic reflex [Stocchi, 2009]

The subcutaneous dopamine agonist apomor-
phine may improve anorectal dysfunction and
bladder dysfunction [Christmas er al. 1988].
Botulinum toxin has been used to improve
outlet obstruction in PD but with inconclusive
results [Albanese ez al. 2003]. Intrajejunal levo-
dopa/carbidopa gel infusion (Duodopa) is a rela-
tively new but expensive delivery system which
aims to provides continuous dopaminergic stim-
ulation. This method has been reported to
improve constipation and other NMS including
sleep, fatigue, attention, memory, urinary and
pain problems in an open study [Honig er al.
2009]. The relative benefits of apomorphine,
duodopa and deep brain stimulation (DBS) in
advanced PD have recently been reviewed and
the absence of direct comparative trials high-
lighted [Clarke ez al. 2009].

Sialorrhoea

Drooling of saliva is a distressing and embarrass-
ing symptom for patients and family. All patients
should have optimization of dopaminergic ther-
apy, SLT assessment and review of swallowing
ability with advice on regular swallowing and
auditory cueing devices if required. If these
measures fail to control symptoms, further
options include anticholinergic drugs but
these are limited by their potential to cause
adverse effects particularly confusion.
Glycopyrrolate has been suggested as a preferable
option because of its inability to cross the
blood—brain barrier [Chou et al. 2006] and
scopolamine transdermal patches are used
successfully in clinical practice. Sublingual 1%
atropine solution twice daily is suggested in the
NICE guideline [National Institute for Health
and Clinical Excellence, 2006]. Injection of
salivary glands with botulinum toxin A may be
considered [Sullivan ez al. 2000] although this is
a more invasive and unlicensed indication.
Further studies on clinimetric evaluation of
scales and management of drooling of saliva in
PD are required. See the full review by Chou

and colleagues for more details [Chou er al.
2006].

Urinary dysfunction

Bladder dysfunction is common in PD [Winge
and Fowler, 2006]. Nocturia is the commonest
early symptom, although daytime urgency and
frequency with incontinence may emerge. Most
commonly the pathophysiology is related to
detrusor hyperreflexia due to disinhibition of
the pontomesencephalic micturition centre.
Antimuscarinics such as oxybutinin, propiverine,
solifenacin and tolterodine [Andersson, 2004]
are used in the general population for overactive
bladder syndrome (OAB) and although evidence
is lacking in PD their mode of action and wide-
spread use supports a benefit. Caution is neces-
sary because of the potential of these drugs to
cause confusion. Drugs with less propensity to
cross the blood—brain barrier such as trospium
chloride and tolterodine may be preferable
[Winge and Fowler, 2006, Andersson, 2004],
although  robust  evidence is lacking.
Desmopressin has been reported to ameliorate
nocturia [Suchowersky ez al. 1995].

Many patients, particularly men, may have
concurrent obstructive symptoms and a postresi-
dual micturition volume measure and exclusion
of infection should be undertaken before
commencing these agents. In complex cases
particularly where there is consideration of
multiple system atrophy as the pathological
correlate, urodynamic studies are warranted
[Winge and Fowler, 2006].

Sexual dysfunction

Sexual dysfunction in PD may arise through
complex and interacting physical, psychological
and social factors [Brown ez al. 1990]. Erectile
dysfunction affects 60—70% of men with PD
[Papatsoris er al. 2006] and may be treated with
phosphodiesterase inhibitors such as sildenafil
(after screening for other medical causes and
excluding any contraindications) [Hussain ez al.
2001; Zesiewicz et al. 2000]. If this proves unsuc-
cessful a referral to urology should be considered.
In women difficulties are often encountered with
arousal, low sexual desire and anorgasmia.
Dopamine agonists may improve libido and func-
tion [Pohanka er al. 2005] but may also trigger
hypersexuality and other impulse control prob-
lems [Weintraub ez al. 2010; Evans and Lees,
2004].
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Pain

Pain is common in PD and affects up to 40% of
patients [Ford, 1998]. At least five distinct types
of pain have been described with pain secondary
to dystonia and dyskinesia being the most
common [Ford, 2010]. Oral (burning mouth)
and genital pain may also occur as a primary
sensory disturbance in PD [Ford et al. 1996].
Patients with orthostatic hypotension may
complain of pain in a ‘coat-hanger’ distribution
over the shoulders and neck.

Although primary central causes of pain are less
common studies have shown a reduction in pain
threshold [Djaljetti ez al. 2004] and altered spinal
nociception in patients with PD [Mylius ez al.
2009]. The substantia nigra has been found to
modulate impending pain within the dorsal
horn of the spinal cord, which is probably medi-
ated by dopaminergic descending inhibitory
pathways  originating in the midbrain.
Disruption of these inhibitory pathways may be
responsible for the increased spinal nociception
and hence decreased pain thresholds in PD
[Mylius et al. 2009].

The assessment of pain in PD should include its
relation to motor fluctuations as well as a screen
for other musculoskeletal pathologies such as
osteoporosis, arthritic changes and contractures.
Pain associated with ‘off’ motor fluctuations
often responds to modification of dopaminergic
therapy. In addition to simple analgesia multidis-
ciplinary input from physiotherapy and occupa-
tional therapy is often beneficial for
musculoskeletal pain. Table 2 summarizes the
types of pain found in PD together with potential
management approaches although robust out-
come evidence is lacking.

Effects of surgery on NMS

DBS of the subthalamic nucleus (STN) is an
effective treatment for motor symptoms not
controlled by medical therapy in advanced PD
[Krack ez al. 2003]. STN-DBS has been associ-
ated with improvements in sleep architecture
[Monaca et al. 2004; Iranzo er al. 2002], urody-
namics [Seif er al. 2004], constipation [Zibetti
et al. 2007] and also nonmotor fluctuations par-
ticularly sensory, dysautonomic and cognitive
fluctuations [Witjas et al. 2007]. There has been
concern regarding the effect of DBS on global
cognition but any deterioration appears modest
in very carefully selected patients [Witt er al.
2008]. The most common complications are

decreased verbal fluency and mild impairments
in executive function and memory [Witt ez al.
2008; Parsons er al. 2006]. The effect of STN-
DBS on neurobehavioural symptoms is more
contentious with both improvements and delete-
rious effects reported on depression, anxiety,
apathy, impulse control disorder and dopamine
dysregulation syndrome [Voon et al. 2006; Burn
and Troster 2004; Houeto er al. 2002]. Suicide
and suicidal ideation have been reported postop-
eratively in case reports. Factors influencing the
outcome of surgery include presurgical comor-
bidities, e.g. cognitive impairment, psychiatric
or personality disorder, surgical issues such as
target selection (Globus pallidus versus subthala-
mic nucleus) and postoperative management, as
well as psychosocial adjustment to a major life
event and natural disease progression. A full dis-
cussion of the effects of DBS on NMS is outside
the scope of this contribution: Lim and col-
leagues provide a full review [Lim ez al. 2009b].

Conclusions

NMS are common, complex and challenging
symptoms to treat in PD. They are often poorly
recognized by professionals and are often unde-
clared by patients. Recognition of NMS using
validated screening tools such as the NMS
QUEST followed by more detailed assessment
and management of individual problems utilising
a multidisciplinary approach will improve the
quality of life for people living with PD and
reduce misdiagnosis and delays in treatment.
There is an urgent need to develop better treat-
ments for many NMS particularly those that may
have a nondopaminergic basis.
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