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Chapter 1

Introduction

Madhuja Tanya Mitra and K Ray Chaudhuri

The non-motor symptoms (NMSs) of Parkinson’s disease (PD) remain
an under-recognized and, consequently, under-treated set of symp-
toms. There is a wide variety of NMSs, ranging from neuropsychiatric
and autonomic dysfunction to sleep disturbance and other symptoms.
Figure 1.1 outlines the NMS complex of PD. Some NMSs can be related
to dopaminergic treatment, such as dopamine dysregulation syndrome,
drug-induced hallucinations or psychosis, and postural hypotension,
whereas fluctuations in motor responses may also have major non-motor
components — the so-called non-motor fluctuation [1]. In general, NMSs
correlate with advancing disease [2], but some NMSs, such as rapid eye
movement (REM) behavior disorder (RBD) and olfactory deficit, precede
the onset of motor symptoms by a number of years. The pattern of various
NMSs is, therefore, variable throughout the course of the disease.

Awareness of MNSs is integral to modern holistic care for PD, as
some are potentially treatable and can enable significant improvements
to health-related quality of life (HRQoL) of PD patients.

Pathophysiology of non-motor symptoms

Given the broad range of NMSs, their pathophysiology is complex and
cannot be covered in detail here; additional detail can be found in the
individual chapters. Broadly, the pathophysiological basis of NMSs in PD
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can be subdivided into dopaminergic and non-dopaminergic. It is clear
that some NMSs, such as hallucinations, dementia, postural hypotension,
anxiety and sexual problems, have a relatively poor response to dopa-
minergic therapy whereas some are responsive to dopaminergic therapy

The spectrum of non-motor symptoms in Parkinson’s disease

Depression

Anxiety

Apathy

Hallucinations, delusions, illusions

Delirium (may be drug induced)

Cognitive impairment (dementia, MCI)

Dopamine dysregulation syndrome (usually related to levodopa)
Impulse control disorders (related to dopaminergic drugs)

Panic attacks (could be ‘off’related)

REM sleep behavior disorder (possible pre-motor)

Excessive daytime somnolence, narcolepsy-type ‘sleep attack’
Restless legs syndrome, periodic leg movements

Insomnia

Sleep-disordered breathing

NREM parasomnias (confusional wandering)

Central fatigue (may be related to dysautonomia)

Peripheral fatigue

Pain (subtypes)

Olfactory disturbance
Hyposmia
Functional anosmia

Visual disturbance (blurred vision, diplopia), impaired contrast sensitivity

Bladder urgency, frequency, nocturia
Sexual dysfunction (may be drug induced)
Sweating abnormalities (hyperhidrosis)
Orthostatic hypotension

FPORY

Figure 1.1 The spectrum of non-motor symptoms in Parkinson’s di: (continues opp
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[3]. Central pathways including the serotoninergic and noradrenergic
signaling are likely to be involved [4].

A novel concept of a six-stage pathological process of MNSs in PD was
introduced by Braak and colleagues (Figure 1.2). Starting at induction sites
with degeneration of the olfactory bulb and the anterior olfactory nucleus
(clinically manifest as olfactory dysfunction) at stage 1, stage 2 reflects
progression of the pathological process to the lower brain stem [5,6]. The

The spectrum of non-motor symptoms in Parkinson’s disease (continued)

Dribbling of saliva
Dysphagia
Ageusia
Constipation
Nausea

Vomiting

Reflux

Fecal incontinence

Hallucinations, psychosis, delusions
Dopamine dysregulation syndrome (usually linked to levodopa intake)

Impulse control disorders (eg, compulsive gambling, hypersexuality, binge eating)

Ankle swelling
Dyspnea (maybe linked to ergot dopamine agonist-related cardiac/respiratory failure)
Skin reactions

Subcutaneous nodules (apomorphine)

Erythematous rash (rotigotine patch)

Dysautonomic
Cognitive/psychiatric
Sensory/pain

Visual blurring

Weight loss
Weight gain (could be related to impulse control disorders)
Figure 1.1 The spectrum of non-motor symptoms in Parkinson'’s disease (continued).

MCI, minimal cognitive impairment; NMS, non-motor symptom; NREM, non-rapid eye movement;
REM, rapid eye movement.
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lower brain stem involves several brain-stem nuclei, which are centers
for mediating NMSs such as olfaction, sleep homeostasis, depression and
cognition, pain, constipation, and central autonomic control.

This theory has popularized the concept of a ‘bottom-up’ pathogenesis
of PD. In line with this theory, several NMSs of PD, such as hyposmia, RBD,
constipation and depression, are now recognized as possible premotor
features of PD (Figure 1.3).

The typical clinical motor triad, on which the current diagnosis of
PD is based, emerges at Braak stages 3 and 4 with the involvement of
the substantia nigra.

The Braak model of the pathological process of symptom developmentin
Parkinson'’s disease

Presymptomati Symp ic
phase phase Neocortex, primary, secondary
[
| Neocortex high order association
Mesocortex, thalamus
Threshold

Substantia nigra, amygdala

Gain setting nuclei

Dorsal motor X nucleus

1 2 3 4 5 6

Stages of PD-related path process

Figure 1.2 The Braak model of the pathological process of symptom developmentin
Parkinson’s disease. Adapted from [5].
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Hawkes and Braak [7] have suggested a ‘dual hit” hypothesis for
pathogenesis of PD. An infective basis for PD has been proposed and
it is postulated that a viral neurotropic agent may enter the brain via
the nasal route, and undergo anterograde transmission by extensive
existing connections of the olfactory bundle to the temporal lobe and
other cortical areas, while a retrograde transmission may take place to
the medulla via Meissner’s plexus and vagal neurons.

Willis [8] has suggested that PD may be a neuroendocrine disorder,
comprising a ‘dopamine-melatonin’ imbalance and involving the reti-
nodiencephalo/mesencephalic-pineal axis. This appears to involve the
visual system in the pathogenesis of PD in which vision is affected early.

The pattern of NMSs appears to be different, based on the stage
of disease, and also perhaps reflects a progression of the underlying
process as suggested by the Braak hypothesis. As such, cognitive prob-
lems usually dominate the late stage of PD [9]. However, the Braak
staging is not without controversy because the concept relies on Lewy
body deposition and not neuronal degeneration, and also does not fully

Non-motor symptoms suggested as preclinical (motor) characteristics in
Parkinson’s disease

Strong evidence
Constipation

Olfactory deficit

REM sleep behavior disorder
Depression

Suggested links (poor evidence base)
Restless legs syndrome
Apathy

Fatigue

Anxiety

Pain

Color vision

Erectile dysfunction
Excessive daytime sleepiness

Pre-morbid personality trait

Figure 1.3 Non-motor symptoms suggested as preclinical (motor) characteristics in
Parkinson’s disease.
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explain why cognitive problems occur early, in, for example, dementia

with Lewy bodies.

The burden of non-motor symptoms

A body of evidence suggests that the global burden of NMSs seems
to have a greater impact on patients’ quality of life (QoL) than their
motor symptoms [10,11]. NMSs appear to affect HRQoL through a
direct consequence of symptoms (eg depression and sleep dysfunction
are determinants of HRQoL) and also indirectly, due to the disability
caused by NMSs. Depression, poor sleep, dribbling of saliva, severe
constipation, attention deficits and urinary problems can be severely
detrimental to HRQoL [12,13]. These findings were echoed by a study
demonstrating that the highest predictive value for poorer HRQoL
was NMSs, including depression, sleep disorders and fatigue [14]. The
same group found that depressive symptoms are common early in the
disease, and have a substantial impact on patients’ HRQoL, affecting
many areas other than the obvious mental health dimension of the
HRQoL profile [15].

NMSs cause a significant burden not only to the patient’s life, but also
to the caregiver’s life. The caregiver’s burden seems to be mostly affected
by the patient’s depression and impaired cognitive function, followed by
sleep disturbances and hallucinations. A study specifically comparing
the effect of motor and non-motor symptoms on the caregiver found that
patient’s depression and cognitive impairment had a greater impact on
the caregiver’s depression and strain than the patient’s disability [16].

Finally, NMSs cause a large financial burden on the patient and the
health-care system. NMSs such as falls, dementia and hallucinations are
now recognized as some of the major reasons for admission to hospital
and residential care [17,18]. Their hidden costs include loss of productivity
of the patient and sometimes of the caregiver. Costs of advanced PD may
be quadruple those of managing early PD, and are especially important
to consider because the patient and often the spouse are elderly and
may be living on a fixed pension or government benefits. Through early
identification and treatment of NMSs, physicians will be able to provide
PD patients with a better HRQoL, which will in turn limit the financial
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impact of PD [17,18]. It is also crucial that clinical trials of new therapies
for PD include a focus on NMSs rather than the traditional approach of
investigating motor symptoms only.

The burden of NMSs is discussed in detail in Chapter 2.

Recognizing and assessing non-motor symptoms
Challenges with recognizing non-motor symptoms

Despite the importance of recognizing NMSs in PD, studies have shown
that clinicians often fail to identify them during consultations. This was
first reported in a prospective study of 101 patients by Shulman and col-
leagues [19], who reported that neurologists failed to identify major NMSs
such as depression, sleep disturbances, anxiety and fatigue in more than
50% of the patients. NMSs can easily be missed by the clinician because
the consultation may solely focus on the motor aspect of the disease,
the patient/caregiver does not mention the NMSs or the clinician fails
to enquire about them [1]. Figure 1.4 provides a list of possible reasons
as to why NMSs remain under recognized and under treated.

The PDLIFE study observed changes in self-reported health status of
PD patients left untreated after diagnosis compared with patients on treat-
ment [20]. It was found that the untreated group had worse health scores
across all domains of the PD-specific PDQ-39 questionnaire (Parkinson’s
Disease Questionnaire — 39 items) compared with a group who were treated
over an 18-month period [20]. The worsening of HRQoL appeared to be
driven by deterioration of the several non-motor domains included in the
PDQ-39 questionnaire. In many patients, it is likely that treatment was
not started because clinicians relied on motor assessments alone, when
there is also growing evidence that NMSs can be treatable.

A recent international study conducted by Chaudhuri et al [21] looked
at the rates of non-declaration of NMSs to heath-care professionals.
They collected data from 242 patients with PD across all age groups and
stages attending outpatient clinics in specialist and elder-care settings.
They used the Non-Motor Symptoms Questionnaire (NMSQuest), which
is the first validated, self-completed, screening tool designed for rapid
screening of NMSs, which contains 30 items across nine NMS domains
and which empowers the patient and caregiver to flag up relevant NMSs
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Possible explanations for poor recognition and treatment of non-motor
symptoms

Lack of time for consultation in clinics

Focus on motor disorders in clinic

Lack of awareness of range of NMSs that can be associated with Parkinson’s disease of:

« patients and caregivers

« doctors (Parkinson’s disease nurse specialists are usually better informed in this area)

Embarrassment (of patients) to discuss some NMSs such as impulse control disorders, sexual
problems, faecal incontinence

Perception of medical community that most NMSs are non-dopaminergic and untreatable

Perception of medical community that most NMSs are inevitable

Figure 1.4 Possible explanations for poor recognition and treatment of non-motor
symptoms. NMS, non-motor symptoms.

that may not otherwise be discussed in consultations [22,23]. Patients
were asked to fill in the questionnaire (with the aid of caregivers when
necessary) in the waiting room before their consultation. After comp-
letion, patients were specifically asked if they had discussed the symptoms
identified previously with any health-care professional and, if not, why
not. Declaration of NMSs prompted appropriate review and management
of individual symptoms in all patients [22].

This study discovered that NMSs are undisclosed in over 50% of
cases. Delusions, daytime sleepiness, intense and vivid dreams, and diz-
ziness were found to be the most frequently non-declared NMSs. When
asked about why these were not declared, the patients and caregivers
responded by outlining the following reasons:

* They were not aware that some of these symptoms may have been
related to PD (delusions, RBD, intense and vivid dreams, pains,
dribbling of saliva, insomnia).

* They were embarrassed to discuss these issues with the health-
care professional unless they were prompted (sexual problems,
incontinence of bowel).

* The consultation time was mostly occupied by discussion on motor
symptoms and as such no or little time was available for discussion
of any NMS-related issues [22].

The implication of this study is that, in more than 50% patients in this
cohort, NMSs remained untreated despite treatment being available.
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Tools for assessing non-motor symptoms

The under-recognition and non-disclosure of NMSs may be overcome by
routinely using assessment scales in the clinical setting. Until 2006, no
‘holistic’ tools for either self-declaration or health-care professional-led
detection of NMSs was available. The PD non-motor group led the devel-
opment of the first tool designed to empower the patient and caregiver
to declare NMSs in clinic; this is the NMSQuest, which is designed for
completion while the patient awaits being seen. The NMSQuest has
undergone extensive field validation and is a 30-item self-completed
screening tool, with a ‘yes/no’ response format. It is endorsed by the
Department of Health in the UK and is recommended for early use as a
screening device for general practitioners to refer patients to secondary
care; it is also recommended in the recently released SIGN (Scottish
Intercollegiate Guidelines Network) guidelines from Scotland (January
2010) [24].

For scientific studies, clinical trials and clinic measurement of the
effect of therapy in NMSs, the Non-Motor Symptoms Scale (NMSS) [25]
is available and has been extensively validated in studies across Europe,
Asia, the USA, Japan and South America, led by Martinez-Martin and
Chaudhuri. The NMSS is a validated instrument that categorizes NMSs
into 9 domains using 30 questions. The scale estimates the impact of
NMSs by weighing each symptom by its frequency and severity, thus
capturing the global burden for patients. Other available tools include
the SCales for Outcomes in PArkinson's disease (SCOPA) battery of scales
developed by van Hilten and colleagues from Leiden and the new version
of the Unified Parkinson’s Disease Rating Scale (UPDRS), the Movement
Disorder Society (MDS)-UPDRS [26], which has a specific interview and
questionnaire-led NMS section.

Assessment scales, including NMSQuest and NMSS, are discussed in
greater detail in Chapters 3 and 4.

Treatment of non-motor symptoms

The importance of recognizing NMSs is underpinned by the fact that
many NMSs of PD, contrary to common perception, are treatable and
may respond to dopaminergic therapy [1]. The RECOVER study is the
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Potentially treatable non-motor symptoms of Parkinson’s disease
undeclared to health-care professionals across several European centers

NMSs Percentage
undeclared

Dribbling saliva 45.5

Vomiting 42.1
Constipation 46.1
Hallucinations 41.5
Anxiety 39.6
EDS 524
RBD 44.1
Insomnia 43.9

Potentially treatable using

BTx, Atrovent spray, oral atropine, swallow timer
Domperidone

Macrogol

Relevant drug modifications/atypical neuroleptics
Anxiolytics

Modafinil, sleep hygiene, caffeine

Clonazepam, melatonin

Hypnotics, night-time CDD

Figure 1.5 Potentially treatable non-motor symptoms of Parkinson’s disease undeclared
to health-care professionals across several European centers. BTx, botulinum toxin injection;
CDD, continuous drug delivery strategy. Adapted from [21].

A suggested scheme of clinical assessment of patients using non-motor
tools, ensuring that holistic evaluation is undertaken

First clinical assessment of patient

NMSQuest completed by patient and caregiver

Clinical consultation with discussion of NMS flagged up in NMSQuest

Identification of NMS as treatable vs potentially untreatable and dopaminergic vs

non-dopaminergic

Prioritize NMS according to prevalence and intrusiveness on day to day life/care

Treat highest- priority treatable symptom

Measure and monitor effect of treatment/intervention using NMSS

Figure 1.6 A suggested scheme of clinical assessment of patients using non-motor tools,
ensuring that holistic evaluation is undertaken. NMS, non-motor symptom; NMSs, Non Motor

Symptom Scale.
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first double-blind, placebo-controlled study of a dopamine agonist that
has used validated non-motor scales (PD Sleep Scale and NMSS) as
primary and secondary outcome measures, showing a robust effect of
dopaminergic therapy on aspects of sleep, which manifested as improve-
ment in early morning states, pain and overall HRQoL [27].
Non-dopaminergic therapies remain the mainstay of NMS treatment.
The American Academy of Neurology task force has extensively reviewed
and provided evidence-based guidelines for the treatment of NMSs in PD
[28]. Figure 1.5 provides a list of potentially treatable NMSs and their
management. Despite the advances in management of PD, the evidence
base for NMS treatment remains inadequate. There is a lack of controlled
drug trials for the treatment of many NMSs including nocturia and apathy,
and the evidence available is limited and contradictory. Therefore there
must be a concerted effort to recognize NMSs and their management.
Use of NMSQuest is highly recommended because this is a unique, clini-
metrically validated tool that can flag NMSs and empower patients with
PD. A suggested scheme for clinical assessment of patients, ensuring that
relevant NMS are taken into consideration, is shown in Figure 1.6.

Management of the individual NMSs is discussed in Chapters 5-11.
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Chapter 2

The burden of non-motor
symptoms

Maria Joao Forjaz, Chandni Chandiramani and
Pablo Martinez-Martin

Although most of the symptoms of Parkinson’s disease (PD) seem to
be motor-based, the non-motor symptoms (NMSs) of PD, often over-
shadowed, also constitute a major clinical challenge. The NMSs of PD,
including neuropsychiatric, cognitive, gastrointestinal and sensory,
not only are observed in later stages but also predominate in the early
stages of PD. Research suggests that NMSs are present at onset, while
some can precede the motor symptoms, often by many years [1-3]. The
identification of premotor stages is based on the early detection of the
combination of NMSs with PD detection: for example, olfactory changes
are the most common NMS presenting in the early stages of PD and occur
in 90% of the patients [4,5]. Surveys reveal that 90% have at least one
NMS, whereas 10% of PD patients exhibit five NMSs [6]. NMSs seem
to be present before the diagnosis of PD and also inevitably emerge
with progression of the disease, thus having an impact on patients’
health-related quality of life (HRQoL) and placing an increased burden

on caregivers.

13
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The burden of non-motor symptoms on patients’
health-related quality of life

Two important shifts

Interest in patients’ HRQoL, and patient-reported outcomes including
QoL measures, started when therapeutic interventions changed their
focus from postponing death to improving HRQoL. As PD is a chronic
debilitating condition, so far without cure, specialists became inter-
ested in measuring the impact of the disease and treatments in terms
of HRQoL [7,8].

Recently, a second shift occurred, and there has been growing interest
in measuring not only motor symptoms, but also NMSs. First, measures
about specific NMSs, developed for the general population, were included
in PD studies. Later on, there was an effort to develop domain-specific
questionnaires for PD, such as the SCales for Outcomes in PArkinson's
disease (SCOPA). Finally, specific scales, comprising a large number of
NMSs in a single measure, such as the NMS Questionnaire (NMSQuest)
and the NMS Scale (NMSS), were developed [9].

Studies using non-motor symptom measures

There is a high consistency of findings in studies using PD-specific NMS
measures (Figure 2.1). Patients report, on average, 9-11 symptoms on
the NMSQuest, the most frequent symptoms being nocturia, urgency,
constipation and ‘the blues’. The number of symptoms increases with
Hoehn and Yahr (H&Y) stage [22] and disease duration. The mean
severity score on the NMSS ranges from 31 to 91.

The most common NMSS domains are mood and sleep, and the NMSS
scores are significantly associated with H&Y stage and motor symptoms.
The relationship between NMSS and HRQolL is high, consistent and robust
(Spearman r = 0.70 with PDQ-39 or -8) [15,18].

Motor versus non-motor symptoms: effect on patients’
health-related quality of life
NMSs seem to have a greater impact on patients’ HRQoL than motor

symptoms [23-25]. The most frequent HRQoL determinants found in
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a HRQoL review of PD were depression and H&Y stage, followed by
disability, disease duration and gait disorders [7].

A study specifically analyzing the impact of motor symptoms and
NMSs on patients’ HRQoL found that, although motor variables con-
tributed to 19% of the variance, inclusion of non-motor factors signif-
icantly improved the model (62%) [26]. The most important predictors
of HRQoL were depression, sleep disorders and fatigue and, to a lesser
extent, UPDRS motor score and H&Y stage.

Further research

NMSs have a great impact on patients’ HRQoL. This relationship, when
using the NMSS, is robust and of high magnitude. More research is needed
to ascertain which domains of the NMSS mostly impact on which HRQoL
aspects, and whether NMSs predict HRQoL in the medium or long term.
Longitudinal studies are very important, because there is strong evidence
that some NMSs may be preclinical characteristics of PD [27]. Finally,
there are insufficient studies comparing the contribution of motor and

non-motor symptoms on HRQoL, using specific NMS measures.

The burden of patient’s non-motor symptoms on
the caregiver

NMSs cause a significant burden to not only the patient’s life, but also
the caregiver’s life. Figure 2.2 summarizes the main studies about the
patient factors influencing the caregiver’s QoL and burden.

The impact of the disease on the caregiver’s wellbeing can be meas-
ured in terms of QoL or specific measures of burden. Questionnaires of
the caregiver’s QoL include the SF-36 [52], EQ-5D [53], WHOQOL-BREF
[54] and the Scale of Quality of Life of Caregivers [55]. Older patients
with lower HRQoL, higher disability and more severe motor and neu-
ropsychological affectation are taken care of by caregivers with lower
HRQoL [37,39,45,49].

There are several measures of caregivers’ burden, the three most com-
monly used measures being: the Zarit Caregiver Burden Inventory [56];

the Caregiver Burden Inventory [57]; and the Subjective and Objective
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Burden Scale [58]. Measures of specific symptoms or general distress
have also been used to measure caregivers’ burden.

The disease-related factors that most affect caregivers’ burden are
severity and duration. Almost half of the revised studies identified
the patient’s disability as an important determinant of the caregiver’s
burden. However, few studies found a significant association between
motor dysfunction and the caregiver’s burden [37,40,47,48]. Relative to
NMSs, the caregiver’s burden seems to be mostly affected by the patient’s
depression and impaired cognitive function, followed by sleep distur-
bances and hallucinations. A study specifically comparing the effect of
motor and non-motor symptoms in the caregiver found that a patient’s
depression and cognitive impairment had a greater impact on a car-
egiver’s depression and strain than a patient’s disability [46]. Research
about the impact of NMSs, using specific NMS measures, on caregivers’
burdens and QoL is needed.

Economic costs

PD is the second most common neurodegenerative disorder; it increases
with age and affects about 1 million people in the USA and about 5 million
people worldwide [59]. Given the progressive nature of PD, such an
increase will have a significant impact on the burden of the health-care
system and caregivers, with considerable caregiving required in the
later stages of PD [59].

NMSs range from autonomic and neuropsychiatric symptoms to sleep
disturbances and sensory problems. Although cognitive impairment has
a lesser impact compared with other NMSs, it continues to be one of the
major reasons for admission to institutional care [60,61]. Autonomic dys-
function can occur early in the disease and may not necessarily be related
to disease severity. One study reported that half the sample of hospital-
ized PD patients rated autonomic symptoms as ‘a lot’ or ‘very much’ [62].

In the UK, the annual direct costs for patients living in full-time insti-
tutional care was estimated at about £19 338, five times higher than in
the home setting [63]. Costs for NMS drug therapy increase with clinical
progression of symptoms, thus contributing to higher economic costs,
especially for patients with a fixed income from pensions and govern-
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ment benefits [61,64]. Economic costs are doubled by each H&Y stage,
especially after stage 2.0 [65].

NMSs also account for the burden of hidden costs such as sick leave,
early retirement and informal care not only for patients but also for
caregivers in certain instances. The cost burden of NMSs is significantly
high, especially in patients with advanced PD and increasingly severe
symptoms, for whom there is a poorer QoL, reduced productivity and a
greater need for health-care services, which in turn have an impact on
direct and indirect costs.

Thus, identifying disease-modifying treatments early in the disease,
before any functional or motor disability appears, is critical in reducing
costs and preserving QoL. Evidence suggests that initial therapy with
non-levodopa agents is cost-effective, prolongs time to levodopa initia-
tion and delays the onset of dyskinesias [66,67]. Results of the ADAGIO
trial hint that rasagiline can reduce the progression of NMSs, as assessed
using Movement Disorder Society (MDS)-UPDRS [68-70].

Conclusions

There is a significant interrelationship of severity of disease, QoL, patient’s
and caregiver’s burden, and cost of illness. NMSs contribute to the
overall PD burden, which is a major determinant of QoL. An increasing
awareness of ‘at-risk’ individuals, based on detection of some or a com-
bination of NMSs, is essential for an early identification of PD patients.
Identification of prodromal patients plays a key factor in preventing the
burden of economic costs and improving QoL of patients and caregivers.
Keeping this in mind, it becomes important to optimize the management
of all aspects of NMSs in PD.
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Chapter 3

Assessing non-motor symptoms:
an overview of scales
and questionnaires

Carmen Rodriguez-Blazquez, Madhuja Tanya Mitra and
Pablo Martinez-Martin

Introduction

The NMSs of Parkinson’s disease (PD) have been an under-recognized
part of PD, often leading to a poor quality of life for patients and their
caregivers [1]. NMSs are common, with incidence and severity varying
widely from patient to patient. It has been found that their incidence sig-
nificantly increases with disease severity — monitored using Hoehn and
Yahr (H&Y) staging [2]. Studies have shown that NMSs such as depression
or constipation may precede the motor signs of PD [3,4]. Therefore, this
relatively newly recognized but significant aspect of PD requires NMS
declaration by patients and evaluation by health care professionals in
order to determine its presence and monitor its severity. Assessment of
NMSs can be performed through a variety of scales and questionnaires

which this chapter will focus on.

The importance of assessing non-motor symptoms
NMS assessment is essential to monitor progression and/or potential
response to treatment as well as the effect on patient’s HRQoL [5].

Despite the importance of recognizing NMSs in PD, studies have shown

27
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that neurologists fail to identify them in over 50% of consultations [6].
An international study [1] discovered that patients often fail to disclose
NMSs, with delusions, daytime sleepiness, intense and vivid dreams,
and dizziness being the most non-declared symptoms.
Under-recognition and non-disclosure of NMSs can act as barriers to
treatment. These can be overcome by routinely using assessment scales
in the clinical setting. Treatment is available for most NMSs and can
greatly improve patient-related quality of life HRQoL, so assessment and

awareness of NMSs are vital to improve patient care [1].

General scales for assessment of non-motor
symptoms in Parkinson’s disease

A wide variety of scales have been used to assess NMSs in PD (the most
important of them are listed in Figure 3.1) [24]. However, some of these
were not specifically designed for use in PD patients and they lack adap-
tation and validation in this population. Recently, a set of specific NMS
measures, which are reviewed here, have been developed.

The Movement Disorder Society Unified Parkinson’s
Disease Rating Scale

The Unified Parkinson’s Disease Rating Scale (UPDRS) is one of the
most widely used scales measuring motor symptoms in PD patients [25].
Although the scale had good clinical application and comprehensive
coverage, it included very few screening questions on non-motor ele-
ments of PD [25]. The Movement Disorder Society (MDS) sponsored a
revision of the UPDRS, called the MDS-UPDRS [26,27], which included
modifications that integrated the non-motor aspects of the disease with
NMSs such as anxiety, urinary problems, constipation, fatigue and sleep
disturbances [26]. The MDS-UPDRS [27] is structured as follows:

I. Non-motor Experiences of Daily Living

II. Motor Experiences of Daily Living

III. Motor Examination

IV. Motor Complications.

Several questions in Part I and all of Part IT are completed by the patient
and/or caregiver. The total time to complete the MDS-UPDRS should be
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approximately 30 minutes [26]. In a first validation study, it was found
to have good combined clinimetric results that support the reliability
and validity of the scale [27].

The SCOPA set (cognition, autonomic, sleep and

psychiatric complications)

The SCales for Outcomes in PArkinson’s Disease — Cognition (SCOPA-
COG) was developed as a tool for assessing cognitive deficits specific
to PD [28]. The scale consists of 10 items with a maximum score of 43,
with higher scores reflecting better performance [28]. The SCOPA-COG
demonstrated good consistency, reliability and validity [28]. In addition,
it has been shown to better detect individual cognitive differences than
other scales (specifically the MMSE and CAMCOG) [28], and takes only

Some instruments applied to assess non-motor symptoms
in Parkinson’s disease

NMS domain Instruments
Cognitive impairment  Mini-Mental State Examination (MMSE) [7]
Mattis Dementia Rating Scale (DRS) [8]
Depression Hamilton Depression Scale (Ham-D) [9]
Beck Depression Inventory (BDI) [10]
Hospital Anxiety and Depression Scale (HADS) [11]
Anxiety Hamilton Anxiety Rating Scale (HARS) [12]
Zung Self-rating Anxiety Scale (SAS) [13]
Hospital Anxiety and Depression Scale (HADS) [11]

Apathy Apathy Scale (AS) [14]
Lille Apathy Rating Scale (LARS) [15]
Anhedonia Snaith—-Hamilton Pleasure Scale (SHAPS) [16]

Psychotic symptoms Parkinson Psychiatric Rating Scale (PPRS) [17]

Sleep disorder Pittsburgh Sleep Quality Index (PSQI) [18]
Epworth Sleepiness Scale (ESS) [19]
Parkinson’s Disease Sleep Scale (PDSS) [20]

Fatigue Fatigue Impact Scale for Daily Use (D-FIS) [21]
Parkinson Fatigue Scale (PFS-16) [22]
Pain McGill Pain Questionnaire [23]

Figure 3.1 Some instruments applied to assess non-motor symptoms in Parkinson’s
disease. NMS, non-motor symptoms. Adapted from Martinez-Martin et al 2009 [24].
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10-15 minutes to complete [29]. The limitations of this scale include that
it assesses only ‘frontal-subcortical’ functioning [29]. Large prospective
studies found that the SCOPA-COG was affected by patient age, education
level, age at disease onset and duration of disease [30-32].

Dysautonomia symptoms (eg, orthostatism, constipation, excessive
sweating, bladder dysfunction) have been commonly described in PD
patients [33]. These symptoms are physically as well as socially disa-
bling for patients and can exacerbate other NMS problems such as sleep
disturbance [34]. The SCOPA — Autonomic (SCOPA-AUT) is a specific
scale designed to assess autonomic dysfunction in PD patients [35]. It is
valid, sensitive and reliable [36], and thus is one of the two scales that
meet the ‘recommended’ criteria for dysautonomia assessment by the
MDS (the other is the NMSQuest) [33]. However, improvements to the
scale would allow measurement of more subtle dysautonomic symptoms
and make it shorter [37].

Sleep disorders in PD are a common problem for patients, with com-
munity-based studies reporting prevalence in up to 60% of PD patients
[38]. Disturbances include restless legs, insomnia, excessive daytime
sleepiness and rapid eye movement (REM) sleep behavior disorder (RBD)
[39]. The SCOPA-Sleep (SCOPA-S) is a disease-specific rating scale for
assessing these disorders [40]. It has been reported to provide valid,
reliable, and useful means to evaluate sleep disorders in PD [40,41].
SCOPA-S assesses nocturnal sleep disorders and daytime somnolence,
detecting differences between individuals better than the Pittsburgh
Sleep Quality Index and the Epworth Sleepiness Scale [40]. However, it
does not explore the potential causes of the problems [41].

Psychotic symptom assessment is the objective of the SCOPA —
Psychiatric Complications (SCOPA-PC) [42]. The SCOPA-PC is a version
of the Parkinson Psychiatric Rating Scale (PPRS) [17], with changes in
the response options and an item on compulsive behavior in PD. It is
composed of seven items on hallucinations, illusions, paranoid ideation,
altered dream phenomena, confusion, sexual preoccupation and com-
pulsive behavior, which are scored on a scale from 0 (no symptoms) to
3 (severe symptoms). It has been found to be reliable, valid and is easily
administered [42].
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Use of quality of-life scales for the assessment

of non-motor symptoms

Some of the most frequently used QoL scales in PD include questions
specifically addressed to measure the impact of NMSs, because they
have been identified as the main predictors of poor QoL in PD patients
[43]. This is the case of the Parkinson’s Disease Questionnaire — 39 items
(PDQ-39) [44,45] and the Parkinson’s Disease Quality of Life (PDQL)
questionnaire [46].

The Parkinson’s Disease Questionnaire - 39 items

The PDQ-39 is a self-administered measure of subjective health status
[44,45]. The 39 items of which it is composed are grouped in eight sub-
scales: mobility, activities of daily living (ADL), emotional wellbeing,
stigma, social support, cognition, communication and bodily discomfort.
Responses are scored in a scale from O (never) to 4 (always). A summary
index (SI) is calculated as the mean of the domain scores, with higher
scores meaning a lower QoL.

Grosset et al [47] suggest that PDQ-39 performs as an indirect indi-
cator of NMSs in PD. In fact, PDQ-39 correlates strongly with a global
measure of NMSs such as the NMSS [48]. It also correlates with scales
measuring specific NMSs, including depression [49,50], dysautonomia
[51] and fatigue [52].

The PDQ-39 can also estimate the impact of NMSs in PD patients
[43]. Finally, some NMSs such as depression, fatigue, urinary inconti-
nence, headache and pain have been found to be predictors of PDQ-39
scores [49,53,54].

The Parkinson’s Disease Quality of Life Questionnaire
The PDQL [46] is composed of 37 items, grouped in 4 subscales:
¢ parkinsonian symptoms (14 items),
¢ systemic symptoms (7 items),
¢ social function (7 items), and
¢ emotional function (9 items).
Answer options range from 1 (all of the time) to 5 (never), and PDQL SI
ranges from 37 to 185, with higher scores reflecting better QoL.
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The PDQL has proved to be an acceptable, reliable, valid and precise
instrument for use in PD [50]. It can also predict health-care use [55]
and is responsive to changes in PD — due to either treatment or disease
progression [56-59]. Although more than half the items are related to
NMSs, the PDQL does not cover in depth several areas such as mental
health, social function and sleep.

Non-motor symptom-specific scales

In recent years, two instruments have been designed and validated to
measure NMSs in PD patients in a global, comprehensive way: the Non-
Motor Symptoms Questionnaire (NMSQuest) [60] and the Non-Motor
Symptoms Scale (NMSS) [5,50].

The NMSQuest is a 30-item self-completed screening tool, with a
‘yes/no’ response format. It was designed to draw attention to the pres-
ence of NMSs, empowering patients to disclose non-motor manifesta-
tions otherwise unrecognized [1], and to prompt health professionals to
initiate further investigation and intervention. The items were derived
from the previous literature, expert consultation, and nurse and patient
group opinions. The NMSQuest asks about the presence of NMSs over
the last month, and the average time taken to complete it is 5-7 minutes.
It has proved its usefulness for NMS screening [2,60]. The NMSQuest
showed a significant association with H&Y stage and age, with total
number of NMSs increasing in patients in more advanced stages and in
older patients [2]. The sleep-related items of the NMSQuest correlated
with the Parkinson’s Disease Sleep Scale (PDSS) and sleep log scores
[61]. Finally, the NMSQuest has been recommended by the Movement
Disorders Task Force on dysautonomia rating scales for Parkinson’s
disease [33].

The NMSS is reviewed in depth in Chapter 4.
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Chapter 4

An in-depth look at the Non-Motor
Symptom Scale

Monica Kurtis, Kartik Logishetty and Pablo Martinez-Martin

Aims of the scale
To provide a fast and reliable tool to measure the whole
burden of non-motor symptoms in Parkinson’s disease
The Non-Motor Symptoms Scale (NMSS) was developed in 2006 to
provide clinicians with an instrument for assessment of non-motor
symptoms (NMSs) in patients with Parkinson’s disease (PD) [1]. This
validated instrument categorizes NMSs into 30 questions in nine domains.
The scale estimates the impact of NMSs by weighing each symptom by
frequency and severity, thus capturing their global burden for patients.
The NMSS provides a complementary tool after screening for NMSs
with the Non-Motor Symptom Questionnaire (NMSQuest). This scale is
the first comprehensive, holistic and practical measuring tool to ascertain
the wide range of NMS symptoms in PD. It provides a quantitative measure
that captures infrequent but severe symptoms such as hallucinations and

less serious but frequent symptoms such as fatigue and constipation.

To bring attention to non-motor symptoms in

Parkinson’s disease

The range of NMSs seen in PD has historically been neglected by both
clinicians and patients. During their check-ups, patients often do not

report pain, sleep problems, constipation or other NMSs spontane-
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ously. This may be because they do not relate these symptoms to their
PD or may be too embarrassed to discuss them. The non-declaration
of NMSs to health-care professionals was recently highlighted in a
study including 242 PD patients (Hoehn and Yahr [H&Y] 1-5, ages
34-91 years). Investigators found that the mean number of undeclared
NMSs was 4.6 [2].

Instead, clinicians tend to concentrate their time and effort on
the more apparent motor symptoms, thus underdiagnosing NMSs. In
a prospective study in patients with PD, neurologists failed to diag-
nose depression, anxiety, fatigue and sleep disturbance in 40-75% of
patients during routine office visits [3]. Furthermore, neurologists may
not educate and inform patients about potential NMSs at diagnosis and
follow-up. One of the aims of the NMSS is to create a platform for dia-
logue between the patient and health-care provider about NMSs in PD,
so that they may be reported, recognized and addressed.

To provide a holistic assessment of the Parkinson’s

disease patient

The NMSS is complementary to the motor evaluation of PD patients.
In the future, it may be proposed as an annex to the new MDS-UPDRS
(Movement Disorders Society Unified Parkinson’s Disease Rating Scale).
It has only recently been recognized that the burden of NMSs signif-
icantly affects patients’ perception of well-being. Multiple studies have
stressed the importance of depression, fatigue, daytime sleepiness and
dysautonomia as factors that predict patients’ health-related quality of
life (HRQoL) [4-10]. Recent data have demonstrated that the NMSS
total score has a higher correlation with HRQoL than motor scores [11].
Therefore, it should be compulsory that the PD patient be quantitatively
assessed for NMSs at the initial evaluation and at follow-up.

To plan effective treatment

One of the most pressing challenges in PD today is the development of
effective treatments for NMSs. This scale’s sensitivity allows the clini-
cian to quantify treatment effects by calculating relative change and
effect size.
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History of the development and validation of
the Non-Motor Symptoms Scale
Recognizing a void and a need
Instruments to assess individual NMSs, such as sleep, depression, and
autonomic and cognitive functions, have existed for some time in clinical
neurology. However, until recently, there was no single instrument that
could provide a holistic assessment of the range of NMSs in PD. In 2004,
an international, multidisciplinary group of experts (including clinicians,
researchers, nurses and patient-group representatives) collaborated to
develop a comprehensive instrument to evaluate the wide range of NMSs
in PD. The challenges were many: it had to be practical, reliable, valid,
sensitive to change and interpretable in different languages. This first
meeting of the Parkinson’s Disease Non Motor Group (PD-NMG) planted
the seed for the development of the following [12]:

¢ the Non-Motor Symptom Assessment Questionnaire (NMQuest)

* the Non-Motor Symptom Scale (NMSS).

Drafting the NMSS
The NMSS was initially divided into 10 major domains containing 32 ques-
tions, based on a detailed literature review, expert experience, a patient
response survey and evaluation of NMSQuest data, which led to the
incorporation of four new items (diplopia, sweating, weight change
and taste/smell) [12]. The scale aimed to be practical and quantitative,
encompassing the whole range of NMSs experienced by people with PD.
It envisaged that health-care professionals would administer the scale.
Patients’ responses would enable quantification of symptoms based on
a multiple of severity (from O to 3) and frequency scores (from 1 to 4).
Thus, the scale would pick up symptoms that were severe but infrequent,
such as hallucinations, or not severe but persistent, such as fatigue,
apathy and constipation [13].

The final version of NMSS is divided into 30 questions grouped in
nine domains:
1. Cardiovascular: 2 items
2. Sleep/fatigue: 4 items
3. Mood/apathy: 6 items
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Perceptual problems: 3 items
Attention/memory: 3 items
Gastrointestinal: 3 items
Urinary: 3 items

Sexual function: 2 items

v @ N w s

Miscellaneous: 4 items.
Item questions are scored as a multiple of severity and frequency and
domains are individually weighed.

Validating the NMSS

The first pilot study of clinimetric validation of the NMSS involved 242 PD
outpatients across all age groups [1]. The sleep domain had the highest
score, followed by mood/apathy and urinary system dominions. Most
patients scored >50 on the scale, with an average of 56, range 0-243.
Looking at the scale’s convergent validity (ie, its ability to correlate with
other measures), a very high correlation was found with quality of life
and the NMSQuest. These findings suggest that the questionnaire cor-
rectly predicts NMSs, which are then picked up quantitatively by the
scale. Assessments of the NMSS show that most domains, despite the
complexity of the construct, have reasonable clinimetric properties,
including stability [14].

Based on international collaboration, a second study testing the
psychometric attributes of the NMSS scale on 411 PD patients was pub-
lished recently. For domains, the Cronbach a-coefficient ranged from
0.44 to 0.85. The intraclass correlation coefficient (0.90 for the total
score, 0.67-0.91 for domains) and Lin concordance coefficient (0.88)
suggested satisfactory reproducibility. The NMSS total score correlated
significantly with the SCales for Outcomes in PArkinson’s disease (SCOPA)
— Autonomic, Parkison’s Disease Questionnaire (PDQ)-39 and EQ-5D
(Spearman r = 0.57-0.70). Association was close between NMSS domains
and the corresponding SCOPA — Autonomic domains (rg = 0.51-0.65)
and also with scales measuring related constructs (Parkinson’s Disease
Sleep Scale [PDSS], SCOPA-PC) (all p <0.0001). The standard error of
measurement was 13.91 for total score, ranging between 1.71 and 4.73
for domains [15]. The results of this muticenter, international effort dem-
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onstrated that the NMSS is an acceptable, reproducible, valid and precise
assessment instrument for NMSs in PD, devoid of floor or ceiling effects.

Validated translations of the NMSS exist for Chinese- and German-
speaking populations [16,17] and other language versions will be available
in the near future.

Using the Non-Motor Symptom Scale in clinical
practice and research

Monitoring treatment of the non-motor symptoms

There is a significant association between an increased NMSS score
and disease progression, increased burden of NMSs and decreased
health-related quality of life [18]. This robust correlation is seen in both
treated and drug-naive patients [19]. In clinical practice, the NMSS is
thus a valid assessment tool for detecting NMSs and measuring treat-
ment efficacy [14,15,20], particularly when used in tandem with the
NMSQuest. The NMSS has also been suggested for the assessment of
dysautonomia in PD [21].

To date, the NMSS has been used to demonstrate treatment efficacy
in a few studies. A study by Simkin and colleagues [22] indicated that
subthalamic nucleus deep brain stimulation in PD produces a reduction in
NMS burden. Data from Kim and colleagues [23] confirmed the prevalence
of NMSs in untreated new PD patients, and suggested that dopaminergic
medication does not ameliorate these symptoms. This contrasts with Honig
and colleagues’ findings [20], which showed that intrajejunal levodopa infu-
sion in patients with advanced PD improved NMSs and HRQoL at 6 months.

The effect of dopaminergic therapy on NMSs in PD remains ques-
tionable. Future intervention studies should apply the NMSS to clarify
how currently available and future anti-parkinsonian treatments affect
NMSs. It is possible that some NMS domains improve with treatment,
but it is also well known that some secondary drug effects may aggravate

symptoms such as hallucinations and sleepiness.

Biomarker in preclinical states
The NMSS may also be useful as a screening tool to detect PD biomarkers
present in the preclinical/premotor state. It has been proposed that Lewy
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bodies in the lower brain stem and olfactory bulb initiate the patholog-
ical process of PD, with degeneration of dopaminergic neurons in the
substantia nigra occurring much later [24]. This is reflected in NMSs
including preclinical olfactory changes, sleep disturbances, constipation,
and anxiety and depression, several years before the onset of motor
symptoms [25]. Recent large trials have suggested that pharmacological
therapies for PD, including pramipexole, ropinirole and rasagiline, may
be neuroprotective or disease modifying [26-29], although the find-
ings remain controversial [30]. In the near future, the NMSS may help
establish a premotor diagnosis and thus provide an ideal population for
clinical trials with drugs aimed at slowing disease progression.

Research of non-motor symptom pathways

Finally, the NMSS may provide fresh insight into the pathophysiology
of the different NMSs found in PD and other parkinsonisms. It provides
a quantifiable objective measuring tool that can be correlated with
neurophysiology studies, as well as with anatomical and functional

neuroimaging findings.
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Chapter 5

Neuropsychiatric symptoms

Per Odin and Kerstin Dietrich

Neuropsychiatric problems represent a major group of non-motor symp-
toms (NMSs) that require effective management. They can range from
depression, anxiety, compulsive disorders and hallucinations to dementia,
so they are a significant cause of disability and reduced health-related
quality of life (HRQoL) for affected patients, and also substantially
increase distress to caregivers [1]. It has been found that non-tremor-
dominant Parkinson’s disease (PD) is associated with an increased risk of
cognitive deterioration, depression, apathy and hallucinations compared
with other motor subtypes of PD [2].

Apathy

Apathy is a specific symptom of PD, which might occur together with
or separately from depression [3]. Apathy seems to be independent of
somnolence and fatigue [4,5], but it might coexist with anxiety prob-
lems. Patients with PD more frequently have apathy compared with other
chronic diseases, which can indicate a neurodegenerative origin [6].
Apathy might be related to dopaminergic deficits in some cases, but in
other situations it can be unresponsive to dopaminergic therapy. There
are reports of dopamine agonists improving apathy in some patients with
PD [7]. Another study showed that levodopa treatment could reverse

apathy in the ‘on’ stage compared with the ‘off’ stage [8]. However, other
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studies have postulated that apathy can be unresponsive to dopaminergic
therapy [9] and involvement of other neurotransmitter pathways than
the dopaminergic ones is likely [10]. The RECOVER study reported a
significant (p<0.001) improvement on two items related to apathy in the
NMSS with rotigotine patch but not placebo. This would suggest further
studies addressing treatment of apathy using longer acting dopamine

agonists may be warranted [11].

Depression

Depression is an important neuropsychiatric symptom in PD. There is a
strong correlation between depression and HRQoL. Clinically relevant
depressive symptoms occur in up to 45% of PD patients [9]. The depres-
sion is characterized by a feeling of guilt, lack of self-esteem, sadness and
remorse. Depression can precede the development of PD and there is no
correlation with the severity of motor impairment. One study reported
that depressed patients are more likely to develop PD than osteoarthritis
or diabetes patients [12]. A retrospective cohort study showed that, at
the time of diagnosis of PD, 9.2% of the patients had a lifetime diagnosis
of depression compared with 4.2% in the control group. Although suici-
dal ideation occurs in PD patients, deaths by suicide are rare, with the
possible exception of patients who have had their dopaminergic drugs
withdrawn or reduced too quickly after undergoing subthalamic nucleus
stimulation [13,14].

Due to the overlap with other NMSs and the fact that the core symp-
toms of depression such as anhedonia, anergia, decreased concentration
and sleep disturbances can often be difficult to distinguish from PD, diag-
nosis can be difficult and the condition is often under-diagnosed [15].
Therefore more than 50% of all PD patients do not receive treatment for
depression [16]. One proposed reason for this statistic is that physicians
often think that the depression is reactive to the motor impairment.
However, a significant biological rather than a purely reactive basis is
probable. Dysfunction of dopaminergic, serotoninergic and noradrenergic
pathways in the limbic system has been implicated [17].

Depression rating scales, such as the Beck Depression Inventory,
Hamilton Depression Rating Scale and Montgomery Asberg Depression
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Rating Scale, have been used as screening tools for depression in PD,
although they are not specific for PD [18]. Therefore a depression scale
specific for PD is required and work is in progress.

There have been many attempts to use dopaminergic therapies,
including levodopa and dopamine agonists, for the treatment of depres-
sion in PD. In particular, pramipexole, but also ropinirole and pergolide,
have shown capacity to improve depression [19-24]. The recently pub-
lished RECOVER study examined the effect of the rotigotine patch on
early morning motor function and sleep in PD with effect on non-motor
symptoms such as depression as secondary outcome variables. A statisti-
cally significant improvement in depression scores measured by the Beck
Depression Inventory as well as the depression sub-domain of the NMSS
was recorded, with rotigotine and not placebo further emphasising the
role of targeted dopamine agonist treatment for depression in PD [25].

The published evidence regarding treatment options for depression
in PD is very limited. There is a profound need for systematic controlled
studies. At the same time it is evident that there are treatment options.
As a result of the strong influence of depression on HRQoL it is important
to detect and treat depression in PD. The first step should be to optimize
the dopaminergic treatment. In this context the dopamine agonists might
be of special interest because of the evidence for antidepressant effects.
Among the antidepressant drugs, both the old tricyclic antidepressants
[26-28] and the newer selective serotonin reuptake inhibitors (SSRIs)
and serotonin—noradrenaline reuptake inhibitors (SNRIs) [29] can be
considered. As a result of the favorable side-effect profile, the newer com-
pounds should be considered as first-line therapy, especially in the older
patient groups — in spite of having less evidence for effect than tricyclic
antidepressants. So-called ‘new’ antidepressants, such as mirtazapine,
reboxetine and venlafaxine, can also be considered (although very little
evidence has been published to date).

Anxiety

Anxiety disorders are very common in PD and can occur before motor
symptoms [30,31]. The prevalence is 25-40% [32] and therefore higher
than in other chronic diseases. Anxiety can present as panic attacks,
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phobias or generalized anxiety disorder. It might be the result of specific
neurobiological and neuropeptide abnormalities associated with PD [33]
and, as it is frequently associated with depression, the same pathophysiol-
ogy has been implicated [34]. From a clinical point of view many symp-
toms of anxiety, including panic attacks, breathlessness, restlessness and
dizziness, can occur as a dopamine-deficit event as part of an ‘off’ period
[34]. In this case, the anxiety improves with an improved dopaminergic
therapy, with less ‘off’ time. Similarly, anxiety related to depression often
responds to dopaminergic therapy. On the other hand, there are forms of
anxiety, such as the fear of dying or going insane, that are independent of
dopaminergic state and that do not respond to improvement of the dopa-
minergic therapy; these may be more likely to be reactive symptoms to the
diagnosis and progressive PD symptomatology [32]. Occasionally anxiety
syndromes and mania have been reported as side effects of dopamine
agonist treatment and high-dose levodopa treatment [35].

When treating anxiety in PD, the first step is to optimize the dopamin-
ergic therapy [36,37]. Other types of medication that have been used in
this connection are SNRIs, SSRIs and tricyclic antidepressants. Further
benzodiazepines and pregabaline have been suggested as effective. There
is, however, limited evidence for effect, so far.

Attention and memory

Cognitive dysfunction is common in patients with advanced PD. However,
cognitive problems can also occur in early stages of the disease. They then
often present as a frontal dysexecutive syndrome, with difficulties in main-
taining an adaptive response against competing alternatives [38]. Some
patients can also have visuospatial or visuoperceptual deficits [39]. An
investigation on patients with early PD showed that 57% had mild cogni-
tive impairment [40]. The early cognitive changes in PD might involve the
caudate and corticostriatal pathways [41]. Abnormal dopamine uptake and
abnormal brain metabolism in cortical targets for dopaminergic fibers have
been described [42,43]. There are indications that at least some aspects
of the cognitive dysfunction might improve with dopaminergic therapy
[44,45]. Dopaminergic treatment might, however, also worsen cognitive
functions, particularly in patients with advanced disease.
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Hallucinations, delusions and psychosis

Psychosis is one of the most disabling non-motor complications of PD.
Psychotic symptoms strongly correlate with the need for nursing home
placement and with mortality [46,47]. Visual hallucinations have been
observed in up to 40% of patients with advanced disease [46,48]. These
visual hallucinations range from passing shadows in the periphery (de
passage hallucinations) and misinterpretation of objects to vivid recogniz-
able people or animals [49]. In most cases such hallucinations are benign,
and in time become recognized and disregarded in patients [49], but
there is a tendency to develop more severe symptoms such as delusions,
paranoid ideation and delirium, and for this to become more frequent
in most patients. Occasionally auditory hallucinations also appear; this
can, however, be a sign of depression. Although visual hallucinations are
often regarded as side effects of medication, neuronal degeneration of
the pedunculopontine nucleus, locus ceruleus and dopaminergic raphe
nuclei can be causative [50]. These nuclei are also involved in causation
of rapid eye movement (REM) sleep behavior disorder, which has been
suggested as a risk factor for hallucinations [51].

Visual hallucinations often precede or accompany cognitive decline
and should be considered as a warning sign for developing dementia in
PD. Age, duration of disease and depression are probably not implicated
[46]. A hypothesis behind the development of psychiatric symptoms is
that psychosis starts with drug-induced sleep disruption, which leads
to vivid dreams, hallucinations and delirium [52]. Genetic risk factors
have also been suggested and a polymorphism in the cholecystokinin
gene could be involved [53]. Delusions are less frequent than hallucin-
ations, but can be upsetting for caregivers and relatives because they are
frequently paranoid or accusatory in nature, often involving suspicions
of spousal infidelity or abandonment [31].

Delirium can occur in advanced dementia and can be precipitated
by concurrent infection or dopaminergic drugs. Sudden withdrawal of
dopaminergic drugs can induce neuroleptic malignant syndrome, which
may be associated with delirium [54].

Psychosis typically begins 10 years after diagnosis of PD and earlier
onset suggests an alternative diagnosis such as Alzheimer’s disease,
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Lewy body dementia, or a previous history of psychosis [55]. Imaging
results have shown higher concentrations of Lewy bodies in the para-
hippocampus, amygdala, and frontal, temporal and parietal lobes in
PD patients with psychosis [31]. Currently, there is no specific tool for
assessing delusions, hallucinations and psychoses in PD patients. The
Parkinson’s Psychosis Rating Scale (PPRS), the NMSQuest and the
SCales for Outcomes in PArkinson’s disease — Psychosocial question-
naire (SCOPA-PS) cover hallucinations in some sub-items only. A recent
20-item questionnaire called the University of Miami Parkinson’s Disease
Hallucinations Questionnaire (UM-PDHQ) demonstrated the key char-
acteristics of hallucinations in detail but it has not yet been validated
in large population studies [56].

Due to the prominent role of dopaminergic treatment in inducing
psychosis in PD, interventions are based first of all on reduction or
withdrawal of the offending drugs, complemented by adjunct treatment
with atypical antipsychotics. However, infection and metabolic disorders
can provoke psychosis and, in such cases, the underlying disorder
should be treated. The first step is normally to control triggering
factors, including treatment of infections and metabolic disorders,
normalizing fluid/electrolyte balance and treating sleep disturbance.
The next step should be to exclude drugs that might have negative
effects such as anticholinergics, antidepressants, phenothiazines and
uro-spasmolytics. The third step should be to reduce anti-parkinsonian
therapy, first stopping anticholinergics, then amantadine, dopamine
agonists, monoamine oxidase B (MAO-B) inhibitors, and lastly catechol-
O-methyltransferase (COMT) inhibitors and levodopa. This is therefore
a change towards monotherapy with levodopa. As a next step atypical
neuroleptics can be added; clozapine has best evidence of effect [57,58],
but it has a potential risk for haematological side effects and blood
must be monitored. Quetiapine is probably also useful [59-67], even
if evidence for this is non-consistent. Quetiapine is relatively safe and
blood monitoring is not necessary. All other neuroleptic drugs can
worsen the PD symptomatology and are potentially dangerous. A further
option is to add cholinesterase inhibitors, either rivastigmine [68-70]
or donepezil [71,72].
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Compulsive behaviors

Compulsive behaviors can include a variety of actions, from pathological
shopping, eating, collecting, gambling and sexual preoccupations, to
medication abuse [73]. These behaviors are problematic not only for the
patient but also for the caregiver and are often not declared because they
may be socially unacceptable, embarrassing and a source of financial
distress. Therefore, physicians must specifically ask for the presence of
these behaviors. Their overall occurrence appears to be approximately 6%
of treated PD patients, with pathological gambling ranging between 3%
and 8%, hypersexuality occurring in 2-8% and compulsive medication
use probably of lower frequency — 3% or 4% [73]. Dopamine agonist
(DA) use has a greater association with these behaviors than levodopa,
as does being young and male [74], so a fine balancing act must be
achieved when using dopamine agonists. Alterations in dopaminergic
functions within the nucleus accumbens and ventral striatum is the
proposed pathophysiology, in line with data on addiction [75]. Levodopa
is mainly implicated in dopamine dysregulation syndrome, associated

with medication overuse and a scenario similar to substance abuse.

Dopamine agonist withdrawal syndrome

Another spectrum is the recently described dopamine agonist withdrawal
syndrome, which is related to sudden or rapid stoppage of dopamine
agonists in patients suspected of suffering from impulse control disorders
[76]. This condition resembles neuroleptic malignant syndrome in extreme
cases and therefore, in cases where such a strategy is contemplated, slow
or gradual reduction of agonists is recommended.

Cognitive dysfunction and dementia

The point prevalence of dementia in PD is 30-40% [77]; the cumulative
incidence is closer to 80% [78]. It has been estimated that PD-associated
dementia accounts for at least 3% or 4% of dementia in the general
population [79]. PD patients have a fivefold increased risk of developing
dementia than their equivalent non-affected age group [80]. High rates
of dementia have been reported by Hely and colleagues [81], among
others, in a 15- to 18-year follow-up of patients with PD. Current age,
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rather than disease duration, is the main risk factor for development
of dementia [82]; other risk factors include familial dementia, severe
extrapyramidal symptoms, low educational level, and psychosis or con-
fusion after levodopa medication [83]. The dementia is progressive and
clinically characterized by a dysexecutive syndrome with impairment of
visuospatial functions and memory and disorientation [83]. Often there
is a loss of response to treatment with dopaminergic drugs in parallel.
Degeneration of nigral cells probably plays a role.

Cortical and subcortical Lewy bodies are also thought to be causa-
tive, even if this is more controversial [84,85]. Cholinergic cell loss in
the nucleus basalis of Meynert is pronounced and forms a rational for
cholinergic treatment of dementia in PD. A contribution of a parallel
Alzheimer pathology, as well as vascular pathology and genetic factors,
has been suggested [86]. Interestingly, it has been found that cognitive
decline is correlated to PD subtype; PD-associated dementia did not
occur in patients with tremor-dominant PD [83].

With regard to treatment of dementia in PD, the first step should be to
discontinue drugs that can aggravate cognitive difficulties. This includes
anticholinergics, amantadine, tricyclic antidepressants, tolterodine,
oxybutynin and benzodiazepines. The next step is to add cholinesterase
inhibitors. Evidence is available for the effect of rivastigmine [69] and
donepezil [87-89]. The effects of galantamine are less well documented
[90]. Memantine can be considered as an addition or alternative [91-92].
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Chapter 6

Sleep-related symptoms

Per Odin

Nocturnal non-motor symptoms
Nearly all Parkinson’s disease (PD) patients have sleep disturbances
that usually start early in the disease onset, with studies indicating a
prevalence of 60-98% [1-3]. The more common are rapid eye movement
(REM), sleep behavior disorder (RBD), insomnia, nightmares, snoring,
restless legs syndrome (RLS) and sleep ambulism. The pathogenesis
of sleep disruption is multifactorial, but degeneration of central sleep
regulation centers in the brain stem and thalamocortical pathways is
likely to be important. The pedunculopontine nucleus, locus ceruleus and
retrorubral nucleus influence normal REM atonia and phasic generator
circuitry, and have been implicated in the pathogenesis of RBD [4,5].
Other factors that may contribute to sleep disruption include motor symp-
toms, anxiety, depression and dopaminergic treatment. Some non-motor
symptoms (NMSs) cause abnormalities in the primary sleep architecture
and have a secondary effect on quality of sleep, such as nocturia. Sleep
disorder breathing due to obstructive sleep apnea, not necessarily associ-
ated with obesity, and a narcoleptic pattern of rapid-onset sleep are also
important causes of sleep-related morbidity in PD [1,6].

Sleep disorders in PD can be easily recognized and quantified during
consultations using validated rating instruments, such as the Epworth
Sleepiness Scale (ESS) and the Pittsburgh Sleep Quality Index (PSQI), or
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by PD-specific assessment tools such as the Non-Motor Symptom Scale
(NMSS), Parkinson’s Disease Sleep Scale (PDSS and PDSS-2) or the SCales
for Outcomes in PArkinson’s disease — Sleep (SCOPA-S) questionnaire
[7]. Furthermore, polysomnography (PSG) and multiple sleep latency
tests can be used to verify preliminary diagnoses. A recent clinical trial
has shown that melatonin improves the symptoms of RBD [8] and may

be a second useful agent for this disorder besides clonazepam.

Restless legs syndrome and periodic

limb movements

Periodic limb movements and restless legs syndrome (RLS) are closely
linked and are sensitive to dopaminergic treatment [9,10], with 61% of
PD patients reporting that RLS onset correlated with ‘wearing off’ at
night [11]. RLS is defined as an unpleasant feeling in a limb that appears
or worsens when a person is sitting or lying still, mainly in the evening
or night, and is relieved with movement for at least as long as the activ-
ity continues [12]. The relationship between PD and RLS is still not
completely clear [13] and because of overlapping symptomatology it is
often difficult to estimate whether RLS is present in PD patients. Several
studies have reported an increased prevalence of RLS in PD, and periodic
limb movements are another frequent cause of sleep disruption [13-15].
The prevalence of restless legs in PD is estimated at 20%, compared
with around 10% in the general population. A recent study found that,
within the study population, RLS symptom onset was around 4.5 years
(% 3.7 years) after PD onset [11], but the symptoms of RLS can appear
before those of PD, and RLS patients in general do not have a higher risk
of developing PD compared with non-RLS patients [11,14].

The pathophysiology of RLS and periodic limb movements is thought
to be related to changes in mesocortical dopamine; in this it is distinct
from PD pathology, which involves deterioration of the nigrostriatal
pathway [12].

There are very few trials exploring the effect of dopaminergic medi-
cation in patients with PD and RLS. One small placebo-controlled trial
reported that continuous infusion of apomorphine, a non-ergot dopamine
agonist, given subcutaneously overnight, resulted in significantly reduced
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nocturnal discomfort, decreased leg movements, and improved pain and
spasm scores in six patients [16]. An open-label study of 15 patients with
PD and periodic limb movements, who received cabergoline, reported
reduced periodic limb movements in sleep, although there were increased
numbers of awakenings and stage shifts [17]. The quality standards
subcommittee of the American Academy of Neurology (AAN) concluded
that there is evidence that levodopa improves periodic limb movement
in the night [18]. For dopamine agonists, the committee found that the
evidence for effect was insufficient. In a practical clinical setting, rest-
less legs in PD can be treated as restless legs in general; serum ferritin
can be analyzed and if indicated iron treatment can be given (parenteral
treatment should be considered in case of parallel treatment with levo-
dopa to avoid interaction). If pharmacological treatment is necessary,
long-acting dopamine agonists can be considered in the evening, and,
if necessary, combined with levodopa. In some cases opioids (tramadol,
codeine), anti-epileptics (gabapentin) and benzodiazepines (clonazepam)
can also be considered.

Insomnia

Difficulty falling asleep and difficulties maintaining sleep are both
common in PD [19]. Sleep-maintenance problems can be caused by many
different problems, such as night-time akinesia, off-state motor and non-
motor problems, such as nocturia, RLS, periodic limb movements and
reversal of sleep patterns [1,20]. In a double-blind, placebo-controlled
trial in elderly PD patients, it was shown that levodopa/carbidopa tablets
before sleep could improve sleep quality and early morning walking [21].
In another study it was shown that slow-release levodopa at bedtime did
improve night-time akinesia, but did not influence several indicators of
sleep [22]. In a further investigation of 15 patients with PD and disruptive
nocturnal symptoms, sustained-release levodopa improved night-time
akinesia and total time awake [23].

The usability of dopamine agonists was first investigated with the
long-acting peroral dopamine agonist cabergoline, which was compared
with levodopa as a medication for patients to take before sleep [24]. The
results suggested that the long-acting effect of cabergoline was more
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beneficial to the short-acting levodopa. A further study has investigated
the peroral dopamine agonist pramipexole and the transdermal dopamine
agonist rotigotine in advanced stage PD [25]. Both pramipexole tablets
and rotigotine patches resulted in overall improvements in the PD sleep
scale: compared with placebo there was improvement in sleep akinesia
and comparable results were reported with slow-release ropinirole [26].
The quality standards subcommittee of the AAN concluded that there is
evidence that levodopa improves the night-time motor symptoms that
can cause insomnia, but that there is insufficient evidence that levodopa
causes an objective improvement in sleep quality [18]. The committee
further concluded that melatonin improves the patient’s feeling of sleep
quality, but it is unclear if it objectively improves sleep [18].

The most compelling level 1 evidence has recently been published in
the form an international randomised placebo controlled trail of rotigotine
transdermal patch compared to placebo in the RECOVER study, which used
the PDSS-2 and UPDRS III (early morning motor function) as co-primary
outcome measures along with the NMSS as a secondary outcome measure
[27]. There was a significant improvement in PDSS-2 scores which was clini-
cally meaningful and was also reflected in a significant improvement in the
sleep domain of the NMSS.These results, together with an improvement in
motor state, resulted in a highly significant improvement in the HRQoL of
patients. Patients with significant night-time problems, such as akinesia,
early morning off and pain therefore could be reasonably be given a treat-
ment option of the rotigotine patch [27]. Post-hoc analysis of data from two
pivotal ropinirole prolonged-release studies also suggest a beneficial effect
on PDSS, although the effect attenuates at 24 weeks [28,29]. More recent
long-term follow-up data suggest that the effect of the rotigotine patch on
sleep and motor functions is maintained at 12 months [29].

The significant improvements in patients with Parkinson’s on the
rotigotine transdermal patch treatment in aspects of their sleep (early
morning function as well as no worsening in daytime sleepiness), pain,
and mood, as reported in the RECOVER study, translates overall to a
significant and robust improvement in their HRQoL [30].

In a practical clinical setting it is advisable to make a precise analy-
sis of the possible reasons behind the patient’s insomnia and to design
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the treatment accordingly [31]. If the reason seems to be night-time PD
symptoms, levodopa or dopamine agonist medicine doses in the late
evening, preferably long acting, are advisable. In case the insomnia
could be a side effect of parkinsonian drugs, it might be advisable to
stop the suspected drug, which can be selegiline, dopamine agonists or
levodopa. In cases where depression could be a causative factor, a trial
with mirtazapine or mianserine could prove effective. In patients in
whom nightmares are connected with the insomnia, reduction of evening
PD medication, as well as use of atypical neuroleptic drugs (quetiapine,

clozapine), can be indicated.

Excessive daytime somnolence

Excessive daytime somnolence, defined as a debilitating trend to drift
off to sleep, or rapid-onset sleep without any prior drowsiness, in
appropriate circumstances, affects up to 50% of patients with PD and
can occur early in the disease development, often predating diagno-
sis [5,32]. It can profoundly influence quality of life and is therefore
important to detect [33,34]. Daytime somnolence is associated with
poor concentration and memory and may lead to driving and/or occu-
pational accidents [35].

The causes of daytime somnolence are multifactorial, and include the
disease process itself, night-time sleep disruption, depression, and drug
therapy with agents including antihistamines, dopaminergic therapies,
anxiolytics and selective serotonin reuptake inhibitors (SSRIs). Haq et al
[36] have suggested a secondary narcoleptic phenotype in PD connected
to degeneration of hypocretin-containing neurons in the hypothalamus.
Saper et al [35] propose that a ‘flip-flop’ switch is responsible for the
sleep—wake cycle. Dopaminergic dysfunction and neural degeneration
have been suggested to destabilize the switch and its regulators, pro-
moting rapid transitions to sleep. After reports of road traffic accidents
caused by sudden irresistible onset of sleep in PD patients, there was
considerable interest concerning the role of dopaminergic drugs with
regard to sedation and sudden onset of sleep. The results of this research
indicate that not only dopamine agonists but also levodopa could be
involved [37-39].
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In practical clinical work, it is important to realize that excessive
daytime somnolence and sudden onset of sleep can increase the risk
of serious injury, particularly if the patient drives a vehicle or could be
injured at work. A total of 11% of PD patients were implicated in the cau-
sation of at least one road traffic accident in the preceding 5 years, and
1-4% of patients report sudden-onset sleep while driving [40]. The level
of daytime sleepiness must be regularly checked in patients with PD,
especially when dopaminergic treatment is changed [40] and those at
risk must not drive vehicles or operate machinery. Assessment can be
made using various scales including the ESS and PDSS.

To improve these symptoms, exclusion/substitution of the suspected
drugs, first-line dopamine agonists, can be tried. Treating patients with
stimulants such as modafinil is only partially efficacious, whereas trials
of anti-H,-receptor drugs and sodium oxybate seem more promising
[40]. Modafinil improves the patient’s feeling of ‘awakeness’, but fails

to induce an objective improvement of the tiredness [18].

Rapid eye movement sleep behavior disorder
RBD is typically characterized by vivid and frightening dreams associ-
ated with simple and complex movements during REM sleep (when the
muscles are normally atonic), with the patients seeming to act out their
dreams [12,41]. Bed partners report on vocalizations as well as abnormal,
partly violent movements. The disorder is very debilitating for the patient
and the patient’s bed partner; injuries sustained have been reported to
include lacerations, fracture, ecchymosis and dislocations. REM sleep
without atonia (RWA) shows an abnormal occurrence of muscle activa-
tion during REM sleep but no manifesting behaviors. Definite diagnosis
of RBD should be made via single-night PSG testing because clinical cri-
teria alone have been shown to be only 33% sensitive for diagnosis [42].
RBD is thought to precede the onset of motor symptoms in over 40% of
PD patients [43,44] and a latency of 12.7 years has been reported [45-47].
It has been suggested that RBD could be used, together with other early
symptoms (such as olfactory disturbance, depression and constipation)
and transcranial ultrasonography and FP-CIT (['**I]2B3-carbomethoxy-
3B-(4-iodophenyl)-N-(3-fluoropropyl) nortropane) imaging, to develop
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premotor symptom testing for PD [48-50]. Tonic REM sleep atonia may
be more predictive of parkinsonism than phasic REM sleep atonia [51].

In patients with isolated RBD, imaging studies have indicated a
significant reduction in striatal dopaminergic uptake in a proportion of
the patients [48]. However, the pathological basis of RBD is still unclear.
A hypothesis is that RBD arises because of degeneration of lower brain-
stem nuclei, consistent with Braak stages 1 and 2 [52]. Degeneration of
the sublaterodorsal nucleus, with its direct and indirect projections to
the spinal interneurons, has been implicated as well as involvement of
the laterodorsal tegmental nucleus, perilocus ceruleus region, nucleus
reticularis magnocellularis, pedunculopontine nucleus and ventrolateral
reticulospinal tracts [12].

There are no controlled trials for treatment of RBD, but clinical exp-
erience and open studies indicate that night-time dosing with levodopa
and use of clonazepam or pramipexole may reduce involuntary nocturnal
movements during sleep [53]; alternative medications for RBD might be
mirtazapine and mianserine. The quality standards subcommittee of the
AAN concludes that clonazepam and melatonin are often used for this

indication, but that evidence for the effect of these drugs is insufficient [18].

Sleep-disordered breathing

There are limited studies reporting the frequency of sleep-disordered
breathing in PD, and the figures quoted are variable, ranging from
2.5% to 66%. Obstructive sleep apnea is probably the dominant type of
sleep-disordered breathing, but the frequency and clinical relevance of
this problem are still being debated [54,55] and PD patients can have
these problems without any increase in body mass index. Snoring, one
of the symptoms of sleep apnea, has been shown to predict the occur-
rence of daytime somnolence. The diagnostic procedure includes sleep
laboratory examination and treatment, including continuous positive
airway pressure treatment, should be decided on an individual basis,
according to normal routines for these symptoms. Sleep-disordered
breathing might coexist with RBD, so caution should be taken when
treating RBD with clonazepam, which can have a detrimental effect on
sleep-disordered breathing.
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Chapter 7

Bladder dysfunction

Angelo Antonini

Bladder dysfunction is a common complaint in elderly people with mul-
tifactorial origin. It is also frequent in Parkinson’s disease (PD) [1,2],
and is an important cause of impairment of health-related quality of life
(HRQolL) leading to considerable disability and handicap. Urinary dys-
function in PD manifests primarily with symptoms of overactive bladder
(OAB) —ie increased frequency and urgency of micturition or urge incon-
tinence — and correlates well with urodynamic findings of involuntary
detrusor contractions at early stages of bladder filling (detrusor hyper-
flexia) [3,4]. Bladder dysfunctions occur also in atypical parkinsonism
and particularly as an early manifestation of multiple system atrophy
(MSA) in which urinary retention is more common [5].

Prevalence

The first studies to look at the prevalence of lower urinary tract symptoms
(LUTs) in PD showed a high incidence of neurogenic detrusor overactiv-
ity, although there was probably an element of pre-selection in patient
groups [6]. Early studies suggest that urinary dysfunction affects between
37% and 70% of PD patients [7,8]. A recent international survey used the
Non-Motor Symptom Questionnaire (NMSQuest — self-completed non-
motor questionnaire) to examine non-motor symptoms (NMSs) of PD
in 545 patients with a mean Hoehn and Yahr (H&Y) stage of 2.5 [9,10].
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This survey found that 56% answered positively to the question ‘Have
you experienced a sense of urgency to pass urine which makes you rush
to the toilet?’, but the question ‘Have you experienced getting up early
at night to pass urine?’ got the highest response at 62%. It also emerged
that ‘urinary’ had the highest percentage of positive answers of all nine
symptom domains [10].

A similar global prevalence study of NMSs has also been recently
reported. The PRIAMO (Parkinson’s and Non Motor Symptoms) Study
analyzed NMSs and their relationship with QoL in over 1000 Italian PD
patients. The urinary dysfunction was reported in 57.3%, ranging from
37.7% in early PD (H&Y stage 1) to 89.8% (H&Y stage 4-5) [11].

The underlying pathophysiology of symptoms
Dopaminergic mechanisms are thought to play an important role in
normal micturition control. Dopaminergic neurons have both inhibitory
and stimulatory effects on micturition acting via D, and D,-receptors,
respectively. Such neurons are of particular abundance in the substan-
tia nigra pars compacta (SNC) and the ventral tegmental area (VTA) of
the midbrain. Dysfunction of these mechanisms may lead to detrusor
overactivity (DO). The most widely accepted theory is that basal ganglia
inhibit the micturition reflex in the normal situation via D,-receptors,
and cell depletion in SNC in idiopathic PD results in loss of D,-receptor-
mediated inhibition and consequently DO [12,13].

Studies suggest that severity of urinary dysfunction may also correlate
with the relative degeneration of the caudate nucleus, which receives
dopamine-rich innervations from the SNC and VTA [14].

It has been shown that deep brain stimulation at the subthalamic
nucleus leads to improved sensory motor integration, and there also is
evidence that higher-order processing of afferent activity is improved
in patients with PD whose bladder symptoms are ameliorated by
medication [15].

Thus, the notion that DO is the main underlying problem
resulting from the loss of dopamine-mediated inhibition may be an
oversimplification, and it is likely that this symptomatology arises from
a combination of factors.
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Clinical manifestations

LUTSs are classified as irritative and obstructive symptoms. In the irrita-
tive group there is frequency, urgency and nocturia, which are caused
by hyperactivity of the bladder due to detrusor hyperflexia. Detrusor
hyperflexia refers to a hyperactive bladder, whereas incomplete empty-
ing, intermittent weak urinary stream and hesitation are obstructive
symptoms (Figure 7.1).

It is widely accepted that the complaint of urinary urgency reflects
underlying DO, which has repeatedly been shown to be the common
urodynamic abnormality in patients with PD and symptoms of an OAB.
However, symptoms of voiding difficulty are also known to occur. The
background behind incomplete voiding is less clear, although authors
have suggested that it might be a consequence of insufficient bladder
contractility [16].

The most prevalent urinary symptom in idiopathic DP is ‘nocturia’
(up to 86%), followed by ‘urgency’ (33-71%) and ‘frequency’ (16—-68%)
[17,18]. These may lead to urinary incontinence, which would be in part
functional if immobility or poor manual dexterity did not complicate
the situation. The reason for this complaint has not been properly elu-
cidated, and possible explanations lie with an increased urine output at
night, reduced bladder capacity or impairment of sleep. Although DO,
which commonly affects patients with PD would be expected to result in
a reduced bladder capacity and thus increased frequency, the nocturia

Assessment of lower urinary symptoms in Parkinson'’s disease

Lower urinary tract symptoms

Irritable (detrusor hyperflexia) Obstructive

Nocturia Urgency Frequency Incomplete emptying
Weak urinary stream
Hesitation

Causing sleep Causing incontinence
disturbance

Figure 7.1 Assessment of lower urinary symptoms in Parkinson’s disease.
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appears to be disproportionate compared with the daytime frequency,
suggesting additional mechanisms.

Treatment and management

The history provided by the patient or caregiver plays a crucial role in
the recognition of urinary dysfunction in PD. In addition, health pro-
fessionals may find it convenient to ask patients and their caregivers to
maintain a 3-day 24-hour bladder dairy. This method may be useful in
getting a detailed record of the time and volume of each void along with
the sensation preceding the void (urgency).

The only agreed finding from various studies is that voiding difficulty
is less when individuals are ‘on’ (with their symptoms well-controlled)
[19]. Nevertheless findings in respect to the acute effect of levodopa are
contradictory and both aggravation and alleviation of bladder symptoms
are reported [20-22]. This may be explained by the observation that,
in patients with advanced disease and motor fluctuations, levodopa
worsened DO during bladder filling, but facilitated voiding by exerting a
relatively greater effect on detrusor contractility compared with external
sphincter closure [16].

Moreover, the dopamine agonist apomorphine has been shown to
improve voiding efficiency by increasing urine flow and reducing post-
void residual urine volume (PVR), although its effect on detrusor muscle
may vary. Figure 7.2 gives a management strategy for urinary dysfunc-
tion in PD patients.

Data suggest that anticholinergics were regarded as the first widely
accepted treatment for symptoms of parkinsonism. However, a trial of an
anti-muscarinic seems to be appropriate in cases involving symptoms of
urgency and frequency, suggesting DO, and a voiding diary confirming
increased frequency. It is important to bear in mind the balance between
the therapeutic benefits and the adverse effects of such drugs. As most
anticholinergics are receptor non-selective and the cerebral cortex has
abundant muscarinic M,-receptors, there is a concern about cognitive
decline in response to chronic anti-muscarinic therapy.

Anticholinergics should be prescribed with caution, particularly in
patients presenting with hallucinations or cognitive decline (or demen-
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Management strategy for urinary dysfunction in Parkinson’s disease
Bladder diary (24-h for 3 days)

Wearing off-related detrusor overactivity
Continuous drug delivery (may facilitate voiding)
CRlevodopa

Rotigotine patch/ER pramipexole and ER ropinirole
Apomorphine infusion

Levodopa intrajejunal infusion

Urgency and frequency

Anticholinergic

Oxybutynin

Solifenacin (fewer side effects)

General

Urinary review

Self-catherization

Figure 7.2 Management strategy for urinary dysfunction in Parkinson’s disease.
CR, controlled release; ER, extended release.

tia); for example, trihexyphenidyl (for PD) and oxybutynin (for OAB)
have been shown to have central side effects. Blocking of M,-receptors
in the salivary glands can lead to dry mouth, whereas constipation may
develop due to blocking of both M,- and M,-receptors in bowel. However,
despite these restrictions, anticholinergic therapy, when appropriately
monitored, remains a valid treatment option for urinary dysfunction in PD.

Finally, patients should be referred to a urologist for further inves-
tigation, if persisting urinary symptoms are related to possible bladder
outlet obstruction.
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Chapter 8

Sensory symptoms

K Ray Chaudhuri

Sensory disturbances are among the most common non-motor symp-
toms (NMSs), experienced by between 30% and 95% of patients with
Parkinson’s disease (PD) [1]. Nevertheless, sensory NMSs remain under-
reported, under-recognized and poorly understood. Similarly, controversy,
misconceptions and uncertainty surround fatigue and weight change,
which are also common NMSs among PD patients.

Health-care professionals can assess many sensory dysfunctions using
NMSQuest (see Chapter 4).

Olfactory dysfunction

Since the first description of PD-related hyposmia in 1975 [2], com-
pelling evidence emerged suggesting that most idiopathic PD patients
show olfactory dysfunction [3]. Indeed, all PD subtypes appear to
induce hyposmia [4], which arises from both orthonasal and retronasal
olfactory dysfunction.

In many PD patients, olfactory dysfunction precedes motor symptoms
by several years. Indeed, more than 95% of PD patients show significant
hyposmia on presentation [5]. According to the six-stage pathological
process proposed by Braak and colleagues (see Figure 1.2) [6], Lewy
bodies initially form in the olfactory bulb and anterior olfactory nucleus,

producing olfactory dysfunction. During the second stage, Lewy bodies
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form in the lower brain-stem nuclei, which probably also contributes to
arange of NMSs, including olfaction, sleep disturbances, depression and
cognition, pain, constipation, and dysfunctional central autonomic vagal
control. Several of these NMSs are possible premotor features of PD [7].

Numerous studies suggest that olfactory dysfunction is common
among people with PD. In a prospective study of 45 PD patients, patients
correctly identified 56% and 60% of orthonasal and retronasal stimuli,
respectively [3]. Haehner et al [5], who evaluated 400 PD patients using a
psychophysical olfactory test, found that 45% were functionally anosmic,
51.7% were hyposmic and 3.3% were normosmic. Overall, 96.7% and
74.5% of PD patients presented with significant olfactory loss compared
with population- and age-matched norms, respectively.

As mentioned above, olfactory dysfunction probably follows aggrega-
tion of Lewy bodies and a-synuclein in the olfactory bulb [4]. However,
the severity of olfactory impairment appears to be independent of PD
duration, stage or treatment [3]. Against this background, physicians
should assess olfactory function during the differential diagnosis of
suspected PD [3]. Indeed, Hawkes [8] argues that normal olfactory
function should prompt a reconsideration of the differential diagnosis
of idiopathic PD; for example, hyposmia does not occur in progressive
supranuclear palsy or corticobasal degeneration, and is less common in
multiple system atrophy compared with PD [4]. Furthermore, as hypos-
mia may contribute to inadequate nutrition, clinicians should regularly
assess olfactory function.

Changes in visual function

PD is associated with several ocular disturbances (Figure 8.1), includ-
ing blurred vision, dry eyes, difficulty reading, diplopia, fatigue of
eye movements, impaired color discrimination and contrast deficits.
Moreover, between 25% and 40% of PD patients experience visual hal-
lucinations [10]. Impaired color discrimination and contrast deficits, in
particular, often emerge before motor symptoms [11], and seem to be
associated with an increased risk of visual hallucinations. Not surpris-
ingly, PD-associated visual disturbances can markedly impair activities
of daily living, including ambulation, negotiating stairs and driving [12];
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Classification of non-motor visual disturbances in Parkinson’s disease,
excluding ocular motility problems

Retinal origin Blue-green color vision impairment (could be a pre-motor sign accompanying
REM behavior disorder)

Visual contrast insensitivity

Visual contrast super-sensitivity due to dyskinesia or motor fluctuation
(may lead to blurred vision)

Ocular Sensory Blepharitis
Ocular pain
Ocular fatigue (asthenopia)
Xerophthalmia
Photophobia
Excessive tearing
Blurred vision and reading difficulty
Diplopia Fleeting
Fluctuation related
Selective diplopia
Pupillary Impaired response to light and pain

Visual hallucinations Charles Bonnet syndrome

Figure 8.1 Classification of non-motor visual disturbances in Parkinson’s disease, excluding
ocular motility problems. REM, rapid eye movement. Data from Hawkes [9].

for example, PD patients enduring visuospatial dysfunction may bump
into doorways and be at increased risk of falls.

Reduced color discrimination is one of the visual hallmarks of PD;
for example, Biittner and colleagues [11] performed the Farnsworth-
Munsell 100-hue color discrimination test in 16 new PD patients and
16 age-matched controls. PD patients made more discriminatory errors
than controls (means of 64.6 and 16.0, respectively). The same group
compared chromatic fusion time (CFT), which indicates perceptual acuity
for monochromatic contours, in 28 previously untreated PD patients
and 28 age- and sex-matched controls. PD patients showed shortened
CFT, especially for light-blue and dark-green contours. The extent of
the abnormal chromatic perception correlated with PD severity [13]. As
this study found, PD patients seem to experience particular problems
discriminating the tritan (blue-green) axis. This impairment probably
reflects the relatively low number of blue—green cones in the retina and
a relative lack of inhibition of the surrounding neurons (surround inhibi-
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tion accentuates excited retinal regions). As a result, blue—green cones
are particularly sensitive to dopaminergic deficits.

Dopaminergic cell bodies in the retina’s amacrine layer switch
between rod- and cone-mediated visual pathways during light adap-
tation. Innervations around the fovea (responsible for sharp central
vision) are also largely dopaminergic. Postmortem studies of untreated
PD patients show decreased retinal dopamine concentrations compared
with people with treated PD. Indeed, dopaminergic drugs normalize
ocular dopamine concentrations [11].

Many PD patients report blurred vision, which typically emerges at
lower light levels during ‘off’ periods [7]. Dopamine deficiency, due to
either PD’s pathology or nocturnal and other ‘off’ periods, may reduce
the retina’s ability to differentiate spatially distinct stimuli, in turn
impairing contrast sensitivity. Furthermore, during levodopa-induced
dyskinesias, dopaminergic overstimulation may produce rapid fluctua-
tions in contrast sensitivity, leading to blurred vision. In other words,
retinal dopaminergic deficiency probably accounts for several visual
NMSs among PD patients, including decreased color discrimination and
visuospatial deficits. Obviously, retinal dopaminergic deficiency does
not underlie extraretinal visual NMSs, such as visual hallucinations,
abnormal ocular or eyelid movements (including diplopia) and ocular
discomfort or pain (see Chapter 11).

Mild ocular disturbances may not require treatment or referral to
an ophthalmologist. However, health-care professionals should offer
patients advice about driving, consider asking an occupational therapist
to assess the home environment, and exclude other disorders. Indeed,
ocular examination can aid the differential diagnosis of PD; for example,
a pupil diameter after dark adaptation of 3.99 mm differentiated pro-
gressive supranuclear palsy from PD and other extrapyramidal disorders
with a specificity and sensitivity of 86.4% and 70.8%, respectively [14].
Artificial tears may alleviate xerophthalmia and blepharitis, whereas
dopaminergic drugs with sustained duration of effect may improve ‘off’

period oculomotor symptoms.
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Chapter 9

Sexual symptoms

Angelo Antonini

Introduction
Sexual dysfunction is frequently experienced by patients with Parkinson’s
disease (PD) [1,2] and it is often poorly discussed or investigated in
clinical patient evaluations [3,4]. Figure 9.1 lists many of the sexual
problems associated with PD. The use of certain medications for PD
(eg, selective serotonin reuptake inhibitors used for comorbid depres-
sion) and advanced disease stage may contribute to the development of
sexual dysfunction [4,5].

Studies have indicated that the need for intimacy and sexual expres-
sion are important to the quality of life (QoL) of patients with PD. Results
from a survey of 124 patients with PD found that both QoL and quality of

sexual life are significantly correlated with general life satisfaction [3].

Pathophysiology

The exact pathophysiology of sexual dysfunction in PD is not fully
known. However, it is hypothesized that disturbances to the meso-
cortical and mesolimbic dopaminergic pathways may be involved [6].
Libido and erection are thought to be regulated by the hypothalamus,
particularly the medial preoptic area (MPOA), the main integrative site
for male sexual behavior [7,8]. Dopamine may help to facilitate sexual

behavior, as scans of healthy volunteers during orgasm and ejaculation
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Overview of sexual problems in Parkinson’s disease
Both men and women

Reduced sexual desire

Hypersexuality and increased sexual drive

Inappropriate sexual approach

Arousal problems

Orgasmic problems

Sexual dissatisfaction

Inability or limitation in intimate touching

Limited choice of sexual positions

Difficulties in sexual communication

Need for adequate planning of sexual activity (time, location, position, sexual aids)
Men

Erectile dysfunction

Premature ejaculation

Delayed ejaculation

Women

Lack of or reduced vaginal lubrication

Painful intercourse or secondary vaginismus

Difficulties reaching orgasm

Involuntary urination

Figure 9.1 Overview of sexual problems in Parkinson’s disease.

showed strong activation in the dopamine-rich ventral tegmental area
and mesodiencephalic junction [4,8,9].

In the paraventricular nucleus, dopamine activates oxytogener-
gic neurons that project to the hippocampus, medulla oblongata, and
spinal cord, all of which play important roles in sexual motivation and
reward [4,10].

Increasing age is the main reason for the development of sexual
dysfunction in the general population [11], so this must be taken into
account in patients with PD. Sexual dysfunction in PD specifically may
be due to other factors besides age and loss of motor and nerve function,
such as depression, the stress of having the disease, and loss of energy
[12]. Partners of patients with PD, particularly female partners of male
patients, also have greatly reduced sexual satisfaction. Reasons for this
include not being able to share a bed with their partner due to tremors
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and other motor symptoms, the stress of being a caregiver, and their
partners’ impaired cognition and bodily functions [12,13].

Prevalence

The prevalence of general sexual dysfunction in PD ranges from 36% to
65% [5,13]. Over two-thirds of male patients have erectile dysfunction
(ED) [5], while 70% of female patients have decreased libido [14]. A
few studies have looked at sexual symptoms in patients with PD versus
controls. Jacobs and colleagues studied 121 younger men and women
with PD and 126 age- and sex-matched controls. Those with PD were
more dissatisfied with their present sexual functioning and relationships
and had slightly less frequent sexual intercourse [15]. Another study
analyzed 84 patients with PD and 356 healthy controls, and found that
the frequency of decreased libido, sexual intercourse, orgasm, erection,
and ejaculation was significantly higher in patients with PD [16]. Women
with PD are more likely to have anxiety or inhibition during sex, vaginal
tightness, and involuntary urination, and are more prone to depression
than women without PD [17].

Treatment of erectile dysfunction
Because dopamine plays a key role in male sexual arousal, dopaminergic
agonists that are used to treat other PD symptoms, such as apomorphine
and pergolide mesylate, may be helpful in inducing erections [2,18].
Ropinole, another dopaminergic agonist, has been shown to cause invol-
untary erections [18]. However, a side effect of dopamine therapy for PD
is the development of impulse control disorders, including hypersexuality
and other forms of sexual obsession [19,20]. Hypersexuality is controlled
by reducing the dose of the dopamine agonist, switching to a more continu-
ous dopaminergic delivery, or adding an acetylcholinesterase inhibitor,
antidepressant, or antipsychotic to the treatment regimen [4,19].

The phosphodiesterase-5 inhibitor sildenafil is effective for treating
ED in patients with PD [21,22]. While orthostatic hypotension is much less
common in patients with PD than in those with multiple system atrophy,
it is recommended that standing and lying blood pressure be measured
before prescribing this agent [21]. Sildenafil also cannot be given in
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conjunction with nitrate therapy for cardiac disorders [2,23]. No other
phosphodiesterase-5 inhibitors have been studied in the context of PD.

Treatment of general sexual dysfunction
Deep brain stimulation (DBS) in the subthalamic nucleus is often used
to treat the motor symptoms of PD (eg, dyskinesia, tremor), and it may
lead to improvement of sexual dissatisfaction, especially in men under
60 years of age [24]. However, there are reports of the development of
transient mania with hypersexuality following DBS [25].

‘Open Sexual Communication’ module algorithm

Open sexual communication module

Ways to raise discussions on sexual problems during the office visit (step 1)

Patientinitiates Physician passively Physician actively invites
discussion about his/her invites patient: Indirect patient: Direct approach
sexual concerns (step 1a) approach (step 1b) (step 1c)

Sexual difficulty has been raised during the office visit (step 2)
Physician reaction: Pre-evaluation (step 3)
Ask about previous treatments and outcomes (step 3a)
Assess impact of problem on the patient partner (step 3b)
Ask about patient’s expectations (step 3c)

Ask about partner’s cooperation or resistance (step 3d)

Choosing mode of intervention (step 4)

Refer patent Continue Prescribe Consider Consider
to specialist diagnosis of PDE5 changein changein

(step 4a) SD (step 4b) inhibitor for medications medications
ED (step 4c) (step 4d) (step 4d)

Figure 9.2 ‘Open Sexual Communication’ module algorithm. ED, erectile dysfunction;
PDES5, phosphodiesterase-5; SD, sexual dysfunction. Reproduced from Bronner [27].
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Therapies that are used to treat sexual dysfunction in the general
population can be also be used for patients with PD. Lubrication agents
and either systemic or local hormonal replacement therapy are effective
in helping women with arousal problems and decreased libido. As marital
problems due to sexual dysfunction are a predominant issue for both
patients with PD and their partners [26], they can benefit from sex and
behavioral therapy, which provides intimacy training and teaches couples
how to increase sexual communication, adapt new sexual roles according
to the couple’s abilities, and find new solutions for physical limitation
(eg, touch, arousal, orgasm).

Healthcare providers are not always sure about how to talk about
sexual dysfunction issues with patients, often due to time issues and
lack of training [27]. To that end, Bronner developed an ‘Open Sexual
Communication’ module (Figure 9.2) to help providers begin conversa-
tions and give patients a secure environment where they feel comfortable
discussing sexual problems. Short questionnaires may be used alone or
in conjunction with the module [27], and have been proven to be helpful
in prompting dialogues [28].
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Chapter 10

Gastrointestinal symptoms

Angelo Antonini

Introduction
Gastrointestinal dysfunction is the most common autonomic, non-motor
problem in Parkinson’s disease (PD), and is more prevalent in patients
with PD than in the general population [1-3]. These gastrointestinal
disorders, which include salivary excess, dysphagia (difficulty swal-
lowing), nausea/gastroparesis, constipation, and other forms of bowel
dysfunction, can cause serious complications, including weight loss [4,5].
Gastrointestinal function is impaired in PD primarily due to disrup-
tion to both extrinsic and intrinsic innervation of the gut, partly caused
by accumulation of Lewy bodies and neurites in the dorsal motor nucleus
of the vagus nerve, sacral parasympathetic nuclei, sympathetic ganglia,
and the enteric nervous system [6-9]. All of these regions are involved
relatively early in the disease; in fact, constipation may precede motor
onset in PD by up to 20 years [10].

Salivary excess

Most patients with PD have excess saliva within the mouth, which often
leads to drooling (sialorrhea) [4]. Since the actual production of saliva
is in fact decreased in PD, saliva accumulation is caused by poor bolus
formation and reduced frequency and efficiency of swallowing [11].
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There are several treatments that can help to lessen excess saliva
accumulation. Chewing gum or sucking on hard candy may be useful
in social situations [4]. Locally administered anticholinergic drugs
work well, although systemically administered agents can produce
adverse effects, such as constipation, urinary retention, and cognitive
impairment [4,7]. Sublingual atropine ophthalmic drops or ipratro-
pium sprays, as well as botulinum toxin injections into the salivary
glands, may decrease saliva production without any systemic adverse
effects [4,12].

Dysphagia

It is estimated that anywhere from 30% to over 80% of patients with
PD have dysphagia [4,5]. Some believe that dysphagia may occur in the
earliest stages of PD [4], while others hypothesize that only late-onset
dysphagia is a symptom of PD [13].

The oral, pharyngeal and esophageal stages of swallowing may all
be affected in PD. Stiffness, bradykinesia, and possibly tremor of the
tongue and oral musculature may slow oral transit time, and residual
food may be stuck inside the mouth. Pharyngeal dysmotility can lead to
an increased risk of aspiration [4,12].

There is no standard treatment for dysphagia in PD. In some studies,
a small minority of patients responded well to dopaminergic medication
therapy. Non-pharmacologic methods, including chin-down swallowing,
encouraging the patient to eat more slowly, and use of thickened liquids,
may be helpful [4,14]. Surgical myotomy or botulinum toxin injection
can be conducted if there is no increased risk of aspiration due to the
concomitant presence of esophageal dysmotility or lower esophageal

sphincter dysfunction with gastroesophageal reflux [4].

Nausea and gastroparesis

In PD, nausea is most often caused by dopaminergic medication therapy.
However, it may also develop in patients who are not taking any anti-
parkinsonian agents. Studies have noted the presence of impaired or
delayed gastric emptying (gastroparesis) as the probable etiology for
nausea in this population [4,12].
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Gastroparesis is present in nearly all patients with PD [15], and
appears in even the early stages of the disease [9]. Gastroparesis also
may interfere with the efficacy of levodopa, since levodopa must reach
the proximal small intestine to be absorbed [9]. This may in turn be
the cause of motor response fluctuations in patients receiving levo-
dopa, due to delay in the medication’s onset of action or a complete
dose failure [4,16].

There are several possible pharmacologic treatment options that may
help to accelerate gastric emptying in patients with PD. Domperidone,
a dopamine-2-receptor antagonist, has been shown to improve gastric
emptying and levodopa absorption, and it does not cross the blood-
brain barrier [4,17]. Serotonin 5-HT, receptor agonists that stimulate
acetylcholine release, such as cisapride, tegaserod and mosapride, have
prokinetic properties [4]. Cisapride and mosapride both improve gastric
emptying in patients with PD [18,19], but use of these drugs has been
limited by their cardiotoxicity [4]. Erythromycin, mirtazipine, and botu-
linum toxin injection are all reported to be effective in improving the
gastric emptying process, but have not been formally studied for their
use in PD [4].

Bowel dysfunction

Constipation is the most common gastrointestinal problem in patients
with PD [4]. In clinical studies, the percentage of patients reporting three
or less bowel movements per week ranged from 20% to 89% [4,20]. The
severity and rate of occurrence of constipation correlates with disease
severity [21,22].

The pathophysiologic basis for reduced bowel movement frequency
in PD is decreased colonic smooth muscle and phasic rectal contractions
[4,23]. The average colon transit time for patients with PD is more than
twice that of people without the disease [23,24]; in one study it was
estimated that up to 80% of patients have a prolonged colon transit
time [4].

Initial measures to improve bowel movement frequency should
include increasing the consumption of fiber and fluids [4]. Patients with
PD often have reduced water intake, which leads to constipation [10].
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Supplementation with psyllium and other types of fiber fosters bowel
movement production in patients with PD [25,26]. A stool softener such as
docusate may also be helpful, either given with fiber and fluids or on its
own. Other possible medications to alleviate constipation include osmotic
laxatives (for short-term use) and prokinetic agents, but dopaminergic
agents are not effective [4,27,28].

Difficulty with defecation, resulting in pain, excessive straining, and
incomplete elimination, may be present in up to two-thirds of patients
with PD [21]. Defecatory dysfunction results when the required muscles
do not act in a coordinated fashion, and this may become evident even
in early-stage PD [4].

No specific treatment for anorectal dysfunction in PD has been exten-
sively studied. Possible therapies include biofeedback training (to relax
the muscles), botulinum toxin injections into the puborectalis muscle,

and apomorphine injections [4].

Gastrointestinal effects of PD drugs

Dopamine decreases gastric motility but increases duodenum motil-
ity [29]. However, because conversion of levodopa to dopamine in the
periphery is usually minimal (due to the concomitant administration
of dopamine decarboxylase inhibitors), its use in PD should not have

significant effects on gastrointestinal function.
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Chapter 11

Other symptoms

K Ray Chaudhuri

Pain

Parkinson’s disease (PD) patients commonly present with severe or intrac-
table pain, which some patients find more distressing than the motor
disability [1]. Furthermore, PD-related pain can present in a variety
of types (Figure 11.1) and, in up to a quarter of patients, chronic pain
precedes the onset of motor symptoms or the start of anti-parkinsonian
treatment. However, despite being almost ubiquitous, pain in PD patients
often remains poorly managed. In one study, 83% of PD patients reported
pain, but only 34% received analgesics [2].

Ascertaining whether pain arises from the pathology underlying PD,
co-morbidity or both is often difficult; for example, postural disturbances,
rigidity or abnormal movements arising from PD could exacerbate osteo-
arthritic pain. To complicate matters further, pain categories may overlap;
for example, secondary orofacial pain might respond to dopaminergic
treatment [3]. Therefore, there is a need to develop validated scales or
questionnaires to differentiate and quantify the relative contribution
made by PD and co-morbidities to the pain syndrome experienced by a
particular patient at any particular time.

Pain associated with PD, rather than co-morbidity, may arise from
dysfunctional dopaminergic-dependent centers that regulate autonomic

function and inhibit pain [3]. In one study, positron emission tomography
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The Chaudhuri-Schapira classification of pain in Parkinson’s disease

Musculoskeletal pain

PD-related chronic pain Central pain

(may respond to dopaminergic therapy) Visceral pain
Fluctuation-related pain Dyskinetic pain

(dopaminergic therapy responsive) Off period dystonia-related pain

Off period generalized pain

Nocturnal pain Related to restless legs syndrome/periodic
(usually dopaminergic therapy responsive) limb movement
Nocturnal akinesia linked

Coat-hanger pain Temporomandibular joint pain
(rare in PD and linked to postural hypotension)

Orofacial pain Bruxism-related pain
Burning mouth syndrome (may be levodopa
responsive)

Peripheral limb/abdominal pain Drug induced
Pain linked to peripheral edema

Lower bowel pain related to retroperitoneal fibrosis

Figure 11.1 The Chaudhuri-Schapira classification of pain in Parkinson’s disease. Adapted
from Chandhuri & Shapira [2].

(PET) identified over-activation of several nociceptive cerebral areas
in response to painful stimuli in PD patients. Levodopa attenuated this
over-activation. In parallel, the pain threshold to cold was substantially
lower in PD patients who had been withdrawn from anti-parkinsonian
treatment compared with controls. Levodopa normalized the threshold
[4]. Another study found that PD patients reporting primary central pain
showed hyperalgesia, but did not demonstrate habituation of the sym-
pathetic sudomotor response, when exposed to repetitive pain. Again,
levodopa improved these abnormalities [5]. However, peripheral mecha-
nisms, such as cramp-like pain related to dystonia, may induce the pain
syndrome in some PD patients. Clearly, health-care professionals need
to perform detailed and extensive clinical evaluations to optimize care
of PD patients with painful non-motor symptoms (NMSs).

Accurately determining the prevalence of pain syndromes among PD
patients is problematic. Few epidemiological surveys clearly define ‘pain’
or enrol a control group. Furthermore, most studies draw patients from
tertiary specialized centers and, therefore, the results may not apply to
the general PD population.
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These caveats notwithstanding, pain is undoubtedly common among
PD patients; for example, one study showed 64.9% of 42 female and
54 male PD patients reported pain [1]. Indeed, pain was the first PD
symptom to emerge in three patients (2.8%). Musculoskeletal pain was
the most frequent presentation, reported by 28 patients (44.4%). Pain
secondary to dystonia (19.1%), central pain (12.7%) and radicular or
neuropathic pain (11.1%) were also common. Furthermore, 12.7% of PD
patients experienced more than one pain type. In this study, pain did
not correlate with: sex, PD duration or stage, use of dopamine agonists
and levodopa, years of levodopa treatment or current dosage, depres-
sion, anxiety or sleep disturbances, age at onset of PD, or history of PD
in first-degree relatives [1]. However, people with akathisia were more
likely to report pain than those without this movement disorder [1].

Beiske and colleagues [2] found that 83% of 176 home-living PD patients
reported pain — a significantly higher proportion than in the general
population, based on the SF-36 Bodily Pain Scale. Musculoskeletal pain
again emerged as the most common pain type, reported by 70% of patients.
Furthermore, 40% of patients reported dystonic pain, 20% radicular or
neuropathic pain and 10% central neuropathic pain. Just over half (53%)
of patients reported one type of pain, whereas 24% and 5% endured two
and three pain types, respectively. Female sex emerged as the only factor
associated with pain. Only 34% of patients received analgesics.

Optimizing anti-parkinsonian treatment may alleviate pain associated
with motor symptoms, fluctuations and dopamine responsiveness, includ-
ing ‘early morning’ or ‘off’ dystonias, and pseudo-neuropathic syndromes
during ‘off’ periods. Levodopa dose adjustment, alternative treatments (eg,
amantadine) or surgery can alleviate exacerbations of osteoarticular pain
induced by peak-dose dyskinesias. Evidence is emerging that dopoamin-
ergic therapies may have a beneficial effect on pain. For instance in the
recently reported RECOVER study [6,7], the first double-blind placebo
controlled trial of rotigotine patch in PD patients reported a significant
improvement in pain measured in a likert scale in the PD cases compared
to placebo. This result possibly underpins the importance of using longer-
acting therapies in PD which may serve to smooth out the motor and
non-motor fluctuations in responses, pain being a major aspect of non-
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motor fluctuation in PD. Further studies need to evaluate the risk-benefit
ratios for analgesics across the range of pain syndromes in PD patients.
Nevertheless, if modifying dopaminergic treatment fails to alleviate pain
adequately or is inappropriate, physicians should consider prescribing
analgesics according to the World Health Organization’s ‘ladder’.

Fatigue

Fatigue in PD may originate from several underlying factors includ-
ing: central dopaminergic deficit in the limbic area; secondary to other
NMSs (eg, sleepiness or orthostatic hypotension); as an adverse event
(particularly dopamine agonists); or from co-morbidity [8]. PD patients
with fatigue arising from one or more of these causes report profound
tiredness, lack of energy or exhaustion, or becoming tired quickly after
activity. Apart from reporting worse subjective physical and mental
fatigue on self-report questionnaires than controls, PD patients exhibit
increased physical fatigability in force generation and finger-tapping
tests, and greater mental fatigability. Indeed, PD patients display abnor-
mal performance in all three domains in the attention network test [9].

The pervasive problem posed by fatigue in PD patients commonly
leads to reduced activity and markedly impaired quality of life. People
with non-fluctuating PD may experience more fatigue and a worse health-
related quality of life (HRQoL) compared with patients with diabetes
and healthy elderly individuals [10]. Fatigue also impairs HRQoL in
non-depressed and non-demented PD patients. Indeed, fatigued patients
showed poorer scores on the SF-36 and PDQ-39 emotional well-being,
mobility, physical functioning, and social functioning domains compared
with unfatigued patients [11].

Although there is little doubt that fatigue is common and distress-
ing for patients, estimates of the prevalence among people with PD vary
depending on the definition and assessment method used, the popula-
tions tested and the co-morbidities present; for instance, differentiating
fatigue from depression secondary to parkinsonism can prove problematic.
Nevertheless, Beiske and Svensson [12] estimated that between 37% and
56% of PD patients experience fatigue. A study from Slovakia reported
that 81% of 150 PD patients suffered fatigue. Physical fatigue emerged as
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a particular problem, and mood disorders and Unified Parkinson’s Disease
Rating Scale (UPDRS) scores both predicted the severity of fatigue [13].

Optimization of pharmacotherapy may alleviate fatigue in
some patients. Levodopa and modafinil reduce physical fatigability,
methylphenidate can alleviate subjective fatigue and psychostimulants
improve mental fatigue. A recent study using positron emission tomography
(PET) has shown that fatigue may be associated with a specific sertonergic
deficit in the striatal and thalamic areas in PD suggesting that tthere may
be a possible role of serotonergic therapies for treatment of fatigue in
future [14]. Interestingly, the RECOVER study also reported a significant
beneficial effect of the rotigotine patch on fatigue as judged by the NMSS
sub-item score compared to placebo [15]. Development of gold standard
methods to measure fatigue in patients with PD is still an unmet need as
is specific treatments for this common and debilitating NMS [9].

Weight changes

Weight loss can emerge before motor symptoms [16]; for example, Lewy
bodies in the myenteric plexus can cause constipation, which may predate
the diagnosis of PD by many years. Nevertheless, the differential diagno-
sis should exclude co-morbid conditions, such as thyrotoxicosis, depres-
sion, tuberculosis or other cryptic infection, and neoplasia. PD patients
showing an acute onset or worsening of dysphagia or constipation with
concurrent weight loss, iron deficiency anemia or rectal bleeding should
undergo prompt gastrointestinal investigation.

Several factors interact to influence body weight among PD patients,
although the relative importance of each remains controversial [17].
Increased metabolism or physical activity does not fully account for
weight loss in many PD patients. Changes in appetite, the pathogenesis
of which is unknown, probably also contribute [16]. Untreated and sub-
optimally treated PD patients seem to exhibit increased resting energy
expenditure, partly due to rigidity and dyskinesias [17].

As PD advances, many patients progressively lose weight due to poor
nutrition. Nevertheless, the decline in fat mass often begins several years
before diagnosis, despite the tendency of many patients with early PD to
increase energy intake. The decline worsens as PD progresses, exacer-
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bated by poor motor control and suboptimal treatment [17]; for instance,
chronic levodopa treatment may induce hypersecretion of insulin and
growth hormone, which may trigger lipolysis and, therefore, increase
basal metabolic rate [17]. Finally, reduced energy intake may also con-
tribute to weight loss in PD patients. Motor symptoms potentially restrict
activities of daily living, including cooking or shopping. Malabsorption,
olfactory dysfunction, dysphagia and impaired cognition can further
impede feeding [18] and exacerbate weight loss.

As weight loss increases the risk of infection and decubitus ulcers, as
well as exacerbating motor, behavioral and autonomic impairment [18],
health-care professionals should measure weight at each clinical review.
On the other hand, some PD patients gain weight, again for a variety of
reasons. Pallidotomy and deep brain stimulation can produce significant
weight gain, possibly due to symptomatic improvement, reduction in
levodopa-induced dyskinesias, and attenuation of insulin and growth
hormone hypersecretion. Dopamine agonists may also produce weight
gain, possibly by stimulating compulsive eating or alleviating depression.
Finally, weight gain may also emerge from abnormal neuroendocrine
regulation, such as dysfunctional corticotrophin-releasing hormone and
orexin-related signalling pathways [17].

Future studies need to elucidate many of the molecular details under-
lying weight change in PD and characterize the optimal treatment. In the
meantime, physicians should consider four principles when managing
patients. First, dietitians should develop a nutritional balance that pre-
vents body weight changes. Second, physicians should optimize levodopa
pharmacokinetics by avoiding drug-diet interaction with proteins and
other nutrients. Third, physicians should actively manage gastrointes-
tinal dysfunction, including dysphagia, gastro-oesophageal reflux and
constipation. Finally, the multidisciplinary team should remain cognisant
of the importance of preventing, detecting and treating nutritional defi-
ciencies, especially those affecting micronutrients and vitamins [17].

In conclusion, sensory disorders, fatigue and weight changes are
among the most common NMSs experienced by PD patients, can offer
a marker of early disease and appear to be associated with a poor
prognosis. Yet these NMSs remain under-reported, under-recognized and
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poorly understood. Furthermore, therapeutic nihilism hinders optimal

management. Future studies need to develop improved instruments to

detect and follow these NMSs as well as characterize evidence-based

treatments to improve HRQoL, function outcomes and prognosis for PD

patients with these common causes of discomfort, distress and disability.
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