
Scottish Intercollegiate Guidelines Network

Part of NHS Quality Improvement Scotland

SIGN

Diagnosis and pharmacological 
management of Parkinson’s disease
A national clinical guideline

January 2010

113

Help us to improve SIGN guidelines -
click here to complete our survey 

http://www.sign.ac.uk/guidelines/survey.html


KEY TO EVIDENCE STATEMENTS AND GRADES OF RECOMMENDATIONS

LEVELS OF EVIDENCE

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1 - Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++  High quality systematic reviews of case control or cohort studies

  High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that the 
relationship is causal

2+  Well conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the 
relationship is causal

2 -  Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not 
causal

3 Non-analytic studies, eg case reports, case series

4 Expert opinion

GRADES OF RECOMMENDATION

Note: The grade of recommendation relates to the strength of the evidence on which the recommendation is based. It does not 
reflect the clinical importance of the recommendation.

A  At least one meta-analysis, systematic review, or RCT rated as 1++,  
and directly applicable to the target population;  or

 A body of evidence consisting principally of studies rated as 1+,  
directly applicable to the target population, and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++, 
directly applicable to the target population, and demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+, 
 directly applicable to the target population and demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4;  or

Extrapolated evidence from studies rated as 2+

GOOD PRACTICE POINTS

  Recommended best practice based on the clinical experience of the guideline development group.

NHS Quality Improvement Scotland (NHS QIS) is committed to equality and diversity and assesses all its publications for likely 
impact on the six equality groups defined by age, disability, gender, race, religion/belief and sexual orientation.

SIGN guidelines are produced using a standard methodology that has been equality impact assessed to ensure that these equality 
aims are addressed in every guideline. This methodology is set out in the current version of SIGN 50, our guideline manual, 
which can be found at www.sign.ac.uk/guidelines/fulltext/50/index.html The EQIA assessment of the manual can be seen at 
www.sign.ac.uk/pdf/sign50eqia.pdf The full report in paper form and/or alternative format is available on request from the NHS 
QIS Equality and Diversity Officer.

Every care is taken to ensure that this publication is correct in every detail at the time of publication. However, in the event of 
errors or omissions corrections will be published in the web version of this document, which is the definitive version at all times. 
This version can be found on our web site www.sign.ac.uk

          This document is produced from elemental chlorine-free material and is sourced from sustainable forests.



Scottish Intercollegiate Guidelines Network

Diagnosis and pharmacological management of 
Parkinson’s disease

A national clinical guideline

January 2010



Diagnosis anD Pharmacological management of Parkinson’s Disease

isBn 978 1 905813 54 4

Published January 2010

SIGN consents to the photocopying of this guideline for the  
purpose of implementation in NHSScotland

scottish intercollegiate guidelines network 
elliott house, 8 -10 hillside crescent 

edinburgh eh7 5ea 

www.sign.ac.uk



contents

1 introduction ................................................................................................................ 1

1.1 The need for a guideline .............................................................................................. 1

1.2 Remit of the guideline .................................................................................................. 1

1.3 Definitions ................................................................................................................... 2

1.4 Statement of intent ....................................................................................................... 3

2 key recommendations ................................................................................................. 5

2.1 Diagnosis ..................................................................................................................... 5

2.2 Pharmacological management ...................................................................................... 5

3 narrative review of publications describing patient issues .......................................... 6

3.1 Content of narrative review .......................................................................................... 6

3.2 Communication ........................................................................................................... 6

3.3 Attitudes to drug therapy .............................................................................................. 6

3.4 Information needs ........................................................................................................ 7

3.5 Needs of the family/carer ............................................................................................. 7

3.6 Non-motor symptoms................................................................................................... 8

3.7 Multidisciplinary team working .................................................................................... 8

4 Diagnosis ..................................................................................................................... 9

4.1 Clinical diagnosis compared with pathological confirmation ........................................ 9

4.2 Who should make the diagnosis? ................................................................................. 11

4.3 Diagnostic tools ........................................................................................................... 11

4.4 Diagnosing  depression in patients with Parkinson’s disease ......................................... 15

4.5 Genetic testing ............................................................................................................. 16

5 Pharmacological management ..................................................................................... 17

5.1 Drug efficacy in early disease ....................................................................................... 17

5.2 Impact of age on drug efficacy...................................................................................... 21

5.3 Impact of comorbidities on drug efficacy ...................................................................... 22

5.4 Triggers for initiating adjunctive therapy ....................................................................... 22

5.5 Pharmacological management of motor complications ................................................. 22

5.6 Management of daytime sleepiness .............................................................................. 25

5.7 Oral supplements ......................................................................................................... 26

5.8 Treatments for orthostatic hypotension ......................................................................... 27

5.9 Gait disorders ............................................................................................................... 29

5.10 Pharmacological treatment of mental health disorders .................................................. 30

6 Provision of information .............................................................................................. 34

6.1 Sources of further information ...................................................................................... 34

6.2 Checklist for provision of information .......................................................................... 37

contents



control of Pain in aDults with cancerDiagnosis anD Pharmacological management of Parkinson’s Disease

7 implementing the guideline ......................................................................................... 40

7.1 Resource implications of key recommendations ........................................................... 40

7.2 Auditing current practice .............................................................................................. 40

7.3 Advice to NHSScotland from the Scottish Medicines Consortium ................................. 41

8 the evidence base ....................................................................................................... 42

8.1 Systematic literature review .......................................................................................... 42

8.2 Recommendations for research .................................................................................... 42

9 Development of the guideline ..................................................................................... 43

9.1 Introduction ................................................................................................................. 43

9.2 The guideline development group ................................................................................ 43

9.3 Consultation and peer review ....................................................................................... 44

9.4 Acknowledgements ...................................................................................................... 45

abbreviations .............................................................................................................................. 46

annexes  .................................................................................................................................... 48

references .................................................................................................................................. 56



1

1  introDuction

1 introduction

1.1 the neeD for a guiDeline

Parkinson’s disease (PD) is a common neurodegenerative disorder with a cumulative effect 
on patients, their families and the healthcare and social care systems. In Scotland, there are 
between 120 and 230 patients with PD per 100,000 people.1-3 While the population of Scotland 
remains stable, the age related incidence of PD means that the number of cases will increase 
by 25–30% over the next 25 years.4

There are a wide range of drug treatments for Parkinson’s disease. However, it is not always 
clear which is the most appropriate treatment for the patient and whether the choice should 
be affected by age, clinical condition, or other factors. As the disease progresses, combination 
therapy is usually prescribed but there are gaps in clinical knowledge about when this should 
be initiated and what combinations of therapies are most effective.

1.2 remit of the guiDeline

1.2.1 OveRAll ObJeCTIveS

Parkinson’s disease is a complex neurological disorder which can affect many aspects of the 
patient’s health and daily life. Ongoing rehabilitation in a patient with a progressive disease 
such as PD is best approached by a multidisciplinary team, which comprises several different 
professionals and services. 

This guideline provides recommendations based on current evidence for best practice in the 
diagnosis and pharmacological management of PD. It includes comparisons of the accuracy of 
diagnoses carried out by different healthcare professionals, and the value of different diagnostic 
tests for differentiating PD from other associated conditions. It includes a comprehensive 
assessment of pharmacological management of motor and non-motor symptoms associated with 
PD. It also includes a narrative review of qualitative evidence describing the attitudes, beliefs 
and opinions of patients with PD across six themes. The role of the allied health professionals 
and the benefits of neurosurgical management of Parkinson’s disease, such as deep brain 
stimulation, have not been covered. The management of some non-motor symptoms is not 
included in this guideline as in many cases their management is not significantly different from 
that in people without Parkinson’s disease.

1.2.2 TARGeT uSeRS Of THe GuIDelINe

The management of patients with Parkinson’s disease covers a wide range of specialities, 
and this guideline will be of interest to general practitioners (GPs), neurologists, physicians, 
geriatricians, nurses working in hospitals, the community and care homes, pharmacists, 
psychologists, psychiatrists, patients, their carers and members of the voluntary sector. A 
wide range of medical disciplines is involved in routine management reflecting the fact that 
Parkinson’s disease is much more than simply a disorder of physical movement, and that the 
neurological involvement frequently causes symptoms across many different functional areas, 
such as mental health, bowel, bladder and blood pressure.
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1.3 Definitions

Parkinsonism is a clinical syndrome involving bradykinesia, plus at least one of the following 
three features: tremor, rigidity and postural instability. Parkinsonism is a broader, less specific, 
term than Parkinson’s disease, and is used as an umbrella term to describe the clinical profile 
without being specific as to the cause. All patients with Parkinson’s disease have parkinsonism 
(or sometimes monosymptomatic tremor), but not all patients with parkinsonism have PD.

Vascular parkinsonism describes parkinsonism caused by cerebrovascular disease. This may 
be small vessel disease in the subcortical areas and/or brainstem, and/or in association with 
larger artery occlusion.

idiopathic Parkinson’s disease. A description of the classic parkinsonian syndrome described 
by James Parkinson (see Annex 2).

Parkinson’s plus is a collective term for degenerative parkinsonian syndromes that involve a 
wider area of the nervous system than idiopathic PD. for example, multiple system atrophy 
includes parkinsonism, cerebellar, and autonomic degeneration.

Bradykinesia is slowness of initiation of voluntary movement with progressive reduction in 
speed and amplitude of repetitive actions.

Dementia is the progressive decline in cognitive function due to damage or disease in the brain 
beyond what might be expected from normal ageing.

Dyskinesia is involuntary movement with a rotatory, writhing appearance, which can affect the 
limbs, trunk and face, and occurs as Parkinson’s disease progresses. Dyskinesia is one form of 
motor fluctuation.

‘on' and 'off’ states. With the use of levodopa for several years, many patients will develop 
fluctuating responses to the drug which can be divided into ‘on and off’ motor states. ‘On’ 
is used to describe when a person is responding optimally to their medications (primarily a 
response to levodopa). During ‘on’ periods, a person can move about and perform activities 
of daily living with relative ease, often with less tremor and rigidity. Some individuals can 
experience involuntary writhing movements as the medication effect reaches its peak; this is 
referred to as ‘on with dyskinesias’.

‘Off’ is most frequently used to describe the period of time when a person with PD is having more 
difficulty with movement. Walking, eating, bathing and even speaking may be more impaired 
during an ‘off’ period and there may be non-motor manifestations such as low mood or fatigue. 
The most common time for a patient to experience an ‘off’ episode is when their medication is 
losing its effect prior to the time for the next dose. This is referred to as ‘wearing off’.

gait freezing is a motor block during walking, whereby the patient tries to take a step but is 
unable to do so. The freezing often occurs at the beginning of walking (start hesitation/gait 
initiation failure) but can also occur when the patient turns, confronts obstacles or distractions 
such as narrow doorways, or during normal walking. The individual episodes of freezing are 
usually brief (lasting seconds) and are not associated with worsening upper limb parkinsonism 
unlike ‘on-off’ fluctuations, with which they are often confused.

sensitivity is the ability of the test to identify correctly those who have the disease. It is the 
number of subjects with a positive test who have disease divided by all subjects who have the 
disease. A test with high sensitivity has few false negative results.

specificity is the ability of the test to identify correctly those who do not have the disease. It 
is the number of subjects who have a negative test and do not have the disease divided by 
the number of subjects who do not have the disease. A test with high specificity has few false 
positive results.
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Positive likelihood ratio (lr+) is a measure of diagnostic accuracy calculated as  
sensitivity/(1-specificity).  If a test is positive, the pre-test odds of having the condition can be 
multiplied by the lR+ to give the post-test odds of having the condition. An lR+ of between 
3 and 10 implies a moderately useful test, whereas an lR+ ≥10 implies a positive test can be 
used to rule in the condition.

negative likelihood ratio (lr-) is a measure of diagnostic accuracy calculated as  
specificity/(1-sensitivity). If a test is negative, the pre-test odds of having the condition can be 
multiplied by the lR- to give the post-test odds of having the condition. An lR- of between 0.1 
and 0.3 implies a moderately useful test, whereas an lR- ≤0.1 implies a negative test can be 
used to rule out the condition.

1.4 statement of intent

This guideline is not intended to be construed or to serve as a standard of care. Standards 
of care are determined on the basis of all clinical data available for an individual case and 
are subject to change as scientific knowledge and technology advance and patterns of care 
evolve. Adherence to guideline recommendations will not ensure a successful outcome in 
every case, nor should they be construed as including all proper methods of care or excluding 
other acceptable methods of care aimed at the same results. The ultimate judgement must be 
made by the appropriate healthcare professional(s) responsible for clinical decisions regarding 
a particular clinical procedure or treatment plan. This judgement should only be arrived at 
following discussion of the options with the patient, covering the diagnostic and treatment 
choices available. It is advised, however, that significant departures from the national guideline 
or any local guidelines derived from it should be fully documented in the patient’s case notes 
at the time the relevant decision is taken.

1.4.1 PReSCRIbING Of l ICeNSeD MeDICINeS OuTWITH THeIR MARkeTING 
AuTHORISATION

Recommendations within this guideline are based on the best clinical evidence. Some 
recommendations may be for medicines prescribed outwith the marketing authorisation (product 
licence). This is known as “off label” use. It is not unusual for medicines to be prescribed outwith 
their product licence and this can be necessary for a variety of reasons.

Generally the unlicensed use of medicines becomes necessary if the clinical need cannot 
be met by licensed medicines; such use should be supported by appropriate evidence and 
experience.5

Medicines may be prescribed outwith their product licence in the following circumstances:

for an indication not specified within the marketing authorisation �
for administration via a different route �
for administration of a different dose. �

‘Prescribing medicines outside the recommendations of their marketing authorisation alters 
(and probably increases) the prescribers’ professional responsibility and potential liability. The 
prescriber should be able to justify and feel competent in using such medicines.’5

Any practitioner following a SIGN recommendation and prescribing a licensed medicine outwith 
the product licence needs to be aware that they are responsible for this decision, and in the 
event of adverse outcomes, may be required to justify the actions that they have taken.

Prior to prescribing, the licensing status of a medication should be checked in the current 
version of the british National formulary (bNf).

1  introDuction
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1.4.2 ADDITIONAl ADvICe TO NHSSCOTlAND fROM NHS quAlITy IMPROveMeNT 
SCOTlAND AND THe SCOTTISH MeDICINeS CONSORTIuM

NHS qIS processes multiple technology appraisals (MTAs) for NHSScotland that have been 
produced by the National Institute for Health and Clinical excellence (NICe) in england and 
Wales.

The Scottish Medicines Consortium (SMC) provides advice to NHS boards and their Area Drug 
and Therapeutics Committees about the status of all newly licensed medicines and any major 
new indications for established products.

SMC advice and NHS qIS validated NICe MTAs relevant to this guideline are summarised in 
the section on implementation.
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2  keY recommenDations

2 key recommendations

The following recommendations were highlighted by the guideline development group as 
the key clinical recommendations that should be prioritised for implementation. The grade of 
recommendation relates to the strength of the supporting evidence on which the evidence is 
based. It does not reflect the clinical importance of the recommendation.

2.1 Diagnosis

2.1.1 ClINICAl DIAGNOSIS COMPAReD WITH PATHOlOGICAl CONfIRMATION

 c  clinicians should be aware of the poor specificity of a clinical diagnosis of Parkinson’s 
disease in the early stages of the disease, and consider this uncertainty when giving 
information to the patient and planning management.

2.1.2 WHO SHOulD MAke THe DIAGNOSIS?

 c  Patients with suspected Parkinson’s disease should be referred untreated to a hospital 
clinician with sufficient expertise in movement disorders to make the diagnosis.

2.2 Pharmacological management

2.2.1 DRuG effICACy IN eARly DISeASe

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with levodopa in combination with a dopa decarboxylase inhibitor.

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with oral/transdermal dopamine agonists.

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with monoamine oxidase B inhibitors.

 B  anticholinergic drugs should not be used as first line treatment in patients with 
Parkinson’s disease.

ADveRSe effeCTS ASSOCIATeD WITH DOPAMINe AGONISTS

 B  ergot derived dopamine agonists should not be used as first line treatment for Parkinson’s 
disease.

 a  Patients should be warned about the potential for dopamine agonists to cause impulse 
control disorders and excessive daytime somnolence and be informed of the implications 
for driving/operating machinery.

2.2.2 PHARMACOlOGICAl MANAGeMeNT Of MOTOR COMPlICATIONS

 a  Dopamine agonists (oral or transdermal) may be considered for the management of 
motor complications in patients with advanced Parkinson’s disease. the non-ergot 
agonists (ropinirole, pramipexole, and rotigotine) are preferable to the ergot agonists.

 a  monoamine oxidase B inhibitors may be considered for the treatment of motor 
complications in patients with advanced Parkinson’s disease.

 a  catechol-o-methyl transferase inhibitors may be considered for the reduction in ‘off’ 
time in patients with advanced Parkinson’s disease who have motor fluctuations.
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3 narrative review of publications describing 
patient issues

3.1 content of narratiVe reView

A narrative review of the qualitative literature was conducted to identify issues of concern to 
patients with PD. The search strategy is outlined in section 8.1

The narrative review identified six themes that arose either from incidental findings from other 
research or as primary topics in their own right. These were:

communication �
attitudes to drug therapy �
information needs �
family/carer needs �
non-motor symptoms �
multidisciplinary team working. �

These topics reflect the most frequently cited issues and are not a comprehensive list of insights 
generated by qualitative researchers. These topics are not discrete, they overlap and are inter-
related. for example, one study highlights the communication implications of non-motor 
symptoms, such as diminished attention span.

Much of the literature identified was limited by the methodological quality of the studies (see 
supplementary material on SIGN website for further details of the methodological analyses 
undertaken).

3.2 communication

The ability to communicate is a vital part of normal life and deficits in communication can 
have a devastating effect. Good communications are very important for people with PD, both 
at the initial diagnostic stage and also as the condition progresses. Studies have suggested that 
this must be a three-way process between the person with PD, their carers and the appropriate 
professionals. A sharing of information with family members was perceived to be vital for each 
person to understand their individual situation. A deterioration in the quality of speech of a 
person with PD, in parallel with disease progression, has a significant negative impact on the 
communication process. One person stated “…my voice doesn’t come out correctly”.6 This 
also made it difficult for him to express emotion. In addition, interruption, or the finishing of 
sentences by others, was highlighted as impacting on a person’s ability to interact in a social 
context. This particularly occurs when a person gets slightly confused in mid-sentence. This may 
lead to social isolation as the person may be embarrassed by their disease and its symptoms.

The effect of altered emotions during the communication process was also highlighted. One 
person said: “I don’t have the ability to control my emotion”.7 People felt unable to tell others 
about their PD, especially at the early stages as they were unsure about the potential reaction. 
One person said “the people you work with do not understand when I have to ask to leave 
early on Tuesday to go to [my] appointment”.8

3.3 attituDes to Drug theraPY

Although people with PD are likely to react in a range of different ways when they start drug 
therapy, there are few studies which describe this from the patient’s perspective. The main 
issue identified was the importance of information provision at the time of diagnosis about 
the condition, therapy and progression. One factor that impacted on the experience of taking 
medication was for people to realise that they were not alone. Meeting with other people with 
PD reassured them that others also had to take different medication, frequently with unwanted 
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side effects. In this way, support groups were felt to be helpful and reassuring.9 People with PD do 
not always appreciate the importance of medication timing, possibly due to a lack of information 
provision at the time of prescription. One person with PD who missed his medication stated: 
“I just kind of froze up…you have to find out the hard way [that that’s] what the medication is 
doing to you”.9 This study was carried out in the uSA where people with PD do not necessarily 
have access to specialist PD nursing support. Nevertheless, it gives an indication of the level 
of distress that can follow from an information deficit.

3.4 information neeDs

Information about Parkinson’s disease is a primary element in assisting people to come to terms 
with the condition and the impact it will have on their future as it progresses. It is important the 
information is appropriately targeted and at the correct educational level to ensure complete 
understanding. A particularly important time for giving information and education is at the time 
of diagnosis. Some skill has to be exercised in determining the amount of information imparted 
at diagnosis, steering between too little - “I was shocked in maybe 12 minutes of his total time 
seeing me, he diagnosed me with an illness and gave me no hope and told me to take some 
medicine, period. And then he dismissed me”10 - and too much “knowing all the facts would 
probably have finished me off”.11

It is important that clinicians make patients feel well supported. They should also make sure 
that patients are aware of the potential risks arising from unreliable, inaccurate and unregulated 
sources of information about their condition such as the Internet and newspapers. This could 
lead to possible negative impact on the maintenance and strength of relationships with their 
clinical advisors - “when I was diagnosed, I remember just kind of crying that day and coming 
home and looking up that word in the dictionary and it was like, well, I’m going to die with 
this disease”.9 Some patients reported the need to lie to or “cheat” their healthcare providers 
by hiding experiential knowledge gained from experimenting with drug dosing or diet.10

As in other areas, self help groups are identified as being associated with both positive and 
negative consequences. Many patients reported them useful for reinforcing such factors as 
medicines management or dietary requirements, but a number used coping strategies which 
centred upon maintaining as normal a life as possible and found the self help group a source 
of some discomfort - “I have seen the future in the eyes, faces and activities, or inactivities, of 
my fellow Parkinson sufferers”.11 See section 6.1 for sources of further information for people 
with Parkinson’s disease.

3.5 neeDs of the familY/carer

The role of carers looking after those with chronic conditions is multifaceted. Carers have unique 
and individualised coping strategies for dealing with the daily pressures of care. Many carers 
report the difficulty in adopting the twin roles of therapist and friend. The evidence reports that 
spouses often found great difficulty in watching their partner struggle and can be frustrated by 
the illness without promoting dependency but helping when necessary. Studies acknowledge 
that not only does the person with PD have a change in lifestyle, so does the carer.

for example, in one paper, a carer acknowledged that “sometimes I feel a little guilty because 
I don’t do something for him; maybe I force him to be more independent. but it’s because I 
want him to be able to do it. Sometimes I haven’t come to grips with it because I think I should 
have done it rather than him because it was hard on him. but then I think he did it and he was 
able to do so.”12

Among the range of coping strategies identified in the literature, one paper identified spirituality 
as a major factor.13

The qualitative literature used was from American sources and, as such, may not be wholly 
representative of provision in NHSScotland. This highlights the need for more appropriate 
qualitative research from the uk in this area.
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3.6 non-motor sYmPtoms

Despite the perception of the severity of non-motor symptoms for people with PD, little evidence 
on patients’ experiences was identified. In two studies carried out by the same researchers the 
main impact of non-motor symptoms was perceived to be psychosocial - “embarrassed people 
just keep staring at you when you cannot get your words out… so I just avoid people”.6 In 
the case of swallowing - “he doesn’t want to face people when he is eating as he slavers, you 
see”.14

Coupled with manifestations such as tremor and falls, non-motor symptoms contributed to a very 
significant curtailment of social activity, “sitting in the subway is a problem because everybody 
looks at you. you’re the centre of attraction.”15

A second theme arising was that in both speech and swallowing, the impact of the problem on 
the patient was significant even early on in the disease. In speech, in contrast to straightforward 
articulation difficulties, patients identified issues such as distractibility, diminished attention 
span, and difficulty finding words and formulating ideas - “It’s difficult to keep my attention 
going, I drift away...”.6 In the case of swallowing, coping strategies used to overcome difficulties 
with food were perceived as putting significant stress on to carers who had to spend more time 
in food preparation and the feeding process itself - “…didn’t affect me, affected my wife”.14 
Attitudes of others, particularly identified in conversation with partners, were identified as a 
significant contributor to the frustration felt by sufferers - “by the time you’ve finished the subject 
has changed and they haven’t waited for your answer to come out”.6 Non-motor symptoms 
may be recorded with a standard questionnaire (see Annex 3).

3.7 multiDisciPlinarY team working

There is a perception among healthcare professionals and client groups that a multidisciplinary 
team with specialist knowledge and skills specific to the management of Parkinson’s disease is 
best practice and is the preferred choice of patients and professionals alike.16 There is no good 
quality qualitative research to support this view and this lack of evidence highlights the need 
for work in this area.
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4  Diagnosis

4 Diagnosis

Parkinson’s disease is a lifelong chronic progressive neurodegenerative condition. Accurate 
diagnosis underpins its management but this is not always easy. Whilst Parkinson’s disease is 
the commonest cause of a parkinsonian syndrome, there are several other degenerative and 
non-degenerative diseases that can mimic it (see Table 1). It is important to distinguish these 
mimics because many do not respond to the treatment used for PD and they have a different 
prognosis from PD. Accurate diagnosis is essential to ensure that patients receive the correct 
information and treatment.

Table 1: Common mimics of Parkinson’s disease

Degenerative disorders non-degenerative disorders
Multiple system atrophy essential tremor

Progressive supranuclear palsy Dystonic tremor

Corticobasal degeneration Cerebrovascular disease

Dementia with lewy bodies Drug-induced parkinsonism

Alzheimer’s disease

4.1 clinical Diagnosis comPareD with Pathological confirmation

The diagnosis of Parkinson’s disease is largely clinical and depends on the presence of a specific 
set of symptoms and signs (the initial core features being bradykinesia, rigidity, rest tremor and 
postural instability), the absence of atypical features, a slowly progressive course, and a response 
to drug therapy. This diagnosis requires clinical skill but is open to a degree of subjectivity 
and error. It is important to consider the accuracy of the clinical diagnosis against a suitable 
reference standard, which for almost all cases of Parkinson’s disease remains neuropathological 
confirmation at post mortem (a very small percentage of cases can be diagnosed genetically, see 
section 4.5). Given that the signs of PD and many of the other conditions that mimic it develop 
gradually and evolve over many years (mean survival is over 10 years), it is likely that, for 
individual patients, the diagnostic accuracy may improve over the course of the disease. Thus, 
it is important to consider the accuracy of the clinical diagnosis both in the early stage of the 
disease when decisions about initiating treatment will be made and also later in the disease.

4.1.1 ClINICAl exPeRT DIAGNOSIS COMPAReD WITH DIAGNOSIS by POST MORTeM 
RefeReNCe STANDARD

Only five studies (n=507) assessed the accuracy of an expert clinical diagnosis (mostly made by 
neurologists) against post mortem confirmation:  two assessed the initial clinical diagnosis17,18 
and five assessed the final clinical diagnosis before death.17-21 All the studies had significant 
flaws which may have introduced bias and which affect generalisability. These flaws included: 
the reference standard was only available in a limited spectrum of patients that did not reflect 
the types of patients seen in most clinical settings, particularly in the initial stages of the  
disease;18-21 the patients included were younger (mean age 53-65 years) with longer disease 
duration than seen in many clinical settings; details of how the clinical diagnosis was made 
were not available; the clinicians were often highly specialised movement disorder experts;19 
clinical diagnoses were identified by retrospective review of the case notes after death, which 
may have reduced accuracy;18,19 and one study did not blind the clinical diagnosis to the 
pathological diagnosis.19
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In the early stages of the disease, expert clinicians had good sensitivity (consistently about 
0.90) but poor specificity (range 0.42 to 0.77) in diagnosing PD compared to post mortem 
confirmation. This results in a significant number of false positive diagnoses. The sensitivity 
and especially specificity of expert clinical diagnosis increased with follow up and the final 
clinical diagnosis had a good sensitivity (range 0.91 to 0.94) and better specificity (range 0.62 
to 0.98), which was highest in highly specialist centres of excellence.19 Studies from the uk 
Parkinson’s Disease Society brain bank showed that the proportion of those carrying a clinical 
diagnosis of PD at death who were confirmed to have PD at post mortem improved from 0.75 
in the late 1980s to 0.90 in the late 1990s.20,21

 c  clinicians should be aware of the poor specificity of a clinical diagnosis of Parkinson’s 
disease in the early stages of the disease, and consider this uncertainty when giving 
information to the patient and when planning management.

��; Patients should be offered long term, regular, follow up to review the diagnosis of 
Parkinson’s disease. This should include a review of the ongoing benefits in those started 
on dopamine replacement therapy.

 Patients initially considered to have a possible diagnosis of Parkinson’s disease may benefit  ;
from a trial of dopamine replacement therapy to assist with an accurate diagnosis.

4.1.2 DIAGNOSIS uSING SPeCIfIC ReSeARCH CRITeRIA COMPAReD WITH DIAGNOSIS by POST 
MORTeM RefeReNCe STANDARD

The clinical diagnosis of Parkinson’s disease may be improved by applying strict criteria such 
as those used in research settings. There are two commonly used research criteria, the uk 
Parkinson’s Disease Society brain bank criteria22 and the Gelb criteria23 (see Annex 2). Improved 
diagnostic accuracy would be most useful early in the course of parkinsonian disorders when 
clinical diagnosis is most inaccurate and important management decisions must be made.  
unfortunately, no studies have addressed the diagnostic accuracy of research criteria applied 
early in the course of Parkinson’s disease. Moreover, some of the criteria are difficult to apply 
in early disease. for example, only two of the supportive criteria in the uk brain bank criteria 
(unilateral onset and rest tremor) can be applied in the initial phase of the condition because 
the rest require prolonged follow up. The Gelb criteria for probable Parkinson’s disease require 
at least three years follow up from symptom onset.

Only one small study (n=100) from the uk has assessed the accuracy of using the uk brain 
bank and Gelb criteria late in the disease compared to neuropathological confirmation of the 
diagnosis.21 This study only included patients whose final clinical diagnosis before death was 
Parkinson’s disease with the result that other parkinsonian syndromes may be under-represented 
compared to normal clinical practice. A direct comparison found that the uk brain bank criteria 
and the Gelb criteria for both possible and probable PD all had poor specificity (0.30-0.40) 
resulting in significant numbers of false positive diagnoses. The uk brain bank (0.90) and the 
Gelb criteria for possible PD (0.87) had better sensitivity than the Gelb criteria for probable 
Parkinson’s disease (0.72). No direct comparison of research criteria versus expert clinical 
diagnosis was possible apart from the positive predictive value, which was similar (0.90 to 
0.93) for all diagnostic criteria. Indirect comparison with studies that compared the final expert 
clinical diagnosis with post mortem diagnosis suggests that expert clinical diagnosis has a higher 
specificity than research criteria. Although clinicians do not formally apply these research 
criteria in making a diagnosis, they will take many of the features outlined in the criteria into 
account.

 D  formal research criteria should not be used in isolation for diagnosing Parkinson’s 
disease in a clinical setting but clinicians should take them into account when making 
a clinical diagnosis.
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4.2 who shoulD make the Diagnosis?

In Scotland, some patients with Parkinson’s disease are diagnosed and managed by general 
hospital physicians who are not specialists in PD, and around 15% are diagnosed and managed 
solely by general practitioners without referral to secondary care.24 A GP with an average list 
size of about 1,500 will see only one new case of PD every 3.3 years which makes it difficult 
to develop and maintain expertise.

4.2.1 beNefITS Of SPeCIAlIST DIAGNOSIS

Two studies were identified which assessed the accuracy of a diagnosis of PD made by a GP 
or hospital non-specialist compared to review by a movement disorder specialist applying uk 
brain bank research criteria.25, 26 No studies were identified which compared clinical diagnosis 
alone made by GPs, non-specialist hospital physicians and hospital PD specialists with a 
reference standard of post mortem confirmed diagnosis. Only one study could be used to derive 
diagnostic sensitivity and specificity values but this study did not make a distinction between 
hospital physicians with and without a specific interest in PD. Nor did it specify whether the 
diagnosis was made early or later in the disease course. 

General practitioners had only moderate sensitivity (0.74) and specificity (0.79) in diagnosing PD 
when compared to a movement disorder specialist applying research criteria.26 Non-specialist 
hospital physicians had good sensitivity (0.93) but poor specificity (0.65). Hospital physicians 
made more false positive diagnoses of PD whereas GPs had more false negatives. General 
practitioners made more diagnostic errors overall. A misdiagnosis (either false positive or false 
negative) of PD is important because it will result in patients being given misinformation about 
their prognosis and can also have an impact on clinical management.

It is more important not to confuse PD with a non-parkinsonian condition (such as essential 
tremor) or drug-induced parkinsonism where the treatment is clearly different than it is to 
differentiate PD from other degenerative or vascular parkinsonian conditions which may respond 
to some degree to dopaminergic treatment. GPs have been shown to make more important 
errors (ie confusing PD with essential tremor) than hospital physicians who tend to misdiagnose 
PD as another degenerative parkinsonian condition.25,26

Despite the limited evidence, clinical common sense would imply that patients should be seen 
and diagnosed by clinicians who have specific expertise and interest in the condition. How 
such expertise is defined and maintained is beyond the scope of this guideline. Treatment for 
PD can mask some or all of the important signs and hence it is desirable that patients should 
be referred before treatment is initiated.

 c  Patients with suspected Parkinson’s disease should be referred untreated to a hospital 
clinician with sufficient expertise in movement disorders to make the diagnosis.

4.3 Diagnostic tools

The diagnosis of PD is traditionally a clinical one. Recent brain imaging techniques are generally 
categorised as structural (magnetic resonance imaging, MRI; computed tomography, CT) and 
functional (positron emission tomography, PeT; single photon emission computed tomography, 
SPeCT). There are several studies of structural and functional imaging, but they are mainly 
conducted at single centres and case numbers are generally small.27-31 A recurrent difficulty 
with study design is the validation of the reference standard which is usually achieved by 
prolonged clinical follow up and/or blinded clinician review. There are a small amount of data 
relating functional imaging results to post mortem confirmation, in the area of dementia with 
lewy bodies versus Alzheimer’s disease,32 but otherwise there is no published work comparing 
functional imaging results with post mortem results.

4  Diagnosis
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4.3.1 fuNCTIONAl IMAGING

functional imaging of the presynaptic dopaminergic system is sensitive to the presence of 
dopamine deficiency in the early stages of degenerative parkinsonism (including idiopathic 
Parkinson’s disease), because at least 50% of dopamine activity is lost before the first symptoms 
of the condition emerge. This means that such techniques offer the potential for confirming or 
refuting the clinical diagnosis at an early stage of clinical presentation.

In the clinical trial setting, between 11 and 15% of patients considered clinically to have a 
diagnosis of early PD have tested normal with functional brain imaging.33,34 It is likely that these 
patients have an alternative non-degenerative parkinsonism/tremor disorder, such as essential 
tremor, dystonic tremor, vascular parkinsonism or drug-induced parkinsonism.35

The differentiation of idiopathic PD from other degenerative forms of parkinsonism through the 
use of functional imaging is much more difficult and is generally of limited benefit, especially 
at the earlier clinical stages. The other conditions under consideration include progressive 
supranuclear palsy, multiple system atrophy, dementia with lewy bodies and corticobasal 
degeneration. Although many small studies report differences between groups of patients with 
these diagnoses, such testing has generally been conducted at a later disease stage when clinical 
features are more developed.27,28,30

Cerebrovascular disease may cause direct basal ganglia damage (pre- and postsynaptic neurones 
affected), or affect the presynaptic dopaminergic neurones along the nigrostriatal pathway.35 
functional imaging of the presynaptic system may show evidence of resulting focal damage, 
but the pattern differs from that of idiopathic PD and other forms of degenerative parkinsonism 
(which are non-focal, and progress asymmetrically from putamen to caudate). Interpretation 
of functional imaging of the dopaminergic system in patients with vascular risk factors and/or 
structural imaging evidence of cerebrovascular disease should consider the possibility that focal 
deficits are due to vascular insults (eg small vessel disease, focal infarction, and, more rarely, 
haemorrhage) rather than being caused by degenerative change.

sPect

Differentiating idiopathic PD from non-degenerative disorders with parkinsonism/tremor 
is possible using functional imaging such as 123I-fP-CIT SPeCT (N-ω-fluropropyl-2β-
caroboxymethoxy-3β-(4-iodophenyl)tropane). In a study of 38 patients with probable early 
PD, 24 with uncertain parkinsonism and 14 volunteers, 123I-fP-CIT SPeCT was compared with 
clinical diagnosis giving a sensitivity in detecting degenerative parkinsonism of 100% for  
123I-fP-CIT (95% confidence interval (CI), 87 to 100%), specificity 73.6% (48.6 to 89.9%), a 
positive predictive value of 86.8% and a likelihood ratio of 3.8.29

Pet

The main radioisotope used is 18f fluorodopa, which images the presynaptic dopamine system. 
There is no evidence that PeT scanning has a superior ability to diagnose Parkinson’s disease 
and differentiate it from non-Parkinson disorders, compared to SPeCT. One study of 32 subjects 
found a sensitivity of 95.8% for 18f-PeT in the differentiation of PD from multiple system atrophy 
(MSA), but included only eight patients with PD.31

 PeT scanning is not recommended as part of the diagnostic work-up of parkinsonian  ;
syndromes, except within a research framework.

 B  123i-fP-cit sPect scanning should be considered as an aid to clinical diagnosis in 
patients where there is uncertainty between Parkinson’s disease and non-degenerative 
parkinsonism/tremor disorders.

 c  routine use of functional imaging is not recommended for the differential diagnosis 
of Parkinson’s disease and Parkinson’s plus disorders such as progressive supranuclear 
palsy and multiple system atrophy.
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4.3.2 STRuCTuRAl IMAGING

Patients presenting with parkinsonism/tremor may show structural abnormalities on CT or MRI 
scanning. Often such findings are incidental, for example, basal ganglia calcification was found 
in 0.6% of 7,000 patients, with no relationship to parkinsonism.36 It is rare to find a causative 
structural lesion such as an arteriovenous malformation, tumour, or hydrocephalus and only 
isolated cases are reported.37,38

Transcranial ultrasound records the echo signal returned from the basal ganglia and has been 
studied in patients with Parkinson’s disease, other forms of degenerative parkinsonism, and 
tremor disorders. Acquisition and interpretation of the images is operator-dependent and reported 
studies are small with limited longer term clinical follow up.39 Transcranial ultrasound has 
shown some ability to differentiate PD from other degenerative parkinsonism such as progressive 
supranuclear palsy and multiple system atrophy. In 38 patients with diagnostic uncertainty at 
baseline, the sensitivity of transcranial ultrasound was 90.7% and specificity 82.4%.39

Structural imaging of the brain with CT or MRI scanning does not differentiate idiopathic 
Parkinson’s disease from other forms of degenerative and non-degenerative parkinsonism.40,41 
Although one study suggested that measurement of brain volume in areas such as midbrain and 
pons could differentiate progressive supranuclear palsy (PSP) on the one hand from PD and 
MSA on the other, cut-off values were derived within the study and differed according to the 
clinical diagnosis; it is unclear whether the results could be replicated in another study.42

There are three situations in which structural imaging supports or clarifies the clinical 
diagnosis:

 the presence and extent of cerebrovascular changes can give an indication of the contribution  �
of cerebrovascular disease to clinical features of parkinsonism and thereby support or refute 
a clinical diagnosis of probable vascular parkinsonism. As imaging evidence of small vessel 
cerebrovascular disease becomes more common with increasing age, these changes may 
be coincidental, rather than causative of a parkinsonian presentation. The presence of basal 
ganglia and/or thalamic infarcts increases the likelihood of a causative relationship.35

 the presence of a particular pattern of brain atrophy or gliosis may help define a Parkinson’s  �
plus syndrome rather than idiopathic PD.41 for example, midbrain atrophy may suggest 
progressive supranuclear palsy whilst cerebellar or brainstem atrophy or gliosis is more 
suggestive of  multiple system atrophy.41

 identification of structural abnormalities, eg hydrocephalus, arteriovenous malformation,  �
brain tumour, which can present with parkinsonism and/or tremor.37,38

 c  transcranial ultrasound should not be undertaken in the differential diagnosis of 
idiopathic Parkinson’s disease from other associated conditions, except within defined 
research protocols.

 c  computed tomography or magnetic resonance imaging brain scanning should not be 
routinely applied in the diagnosis of idiopathic Parkinson’s disease.

 D  magnetic resonance imaging brain scanning is recommended in patients where it would 
be clinically helpful to identify:

 the degree and extent of cerebrovascular disease, in particular in subcortical brain  �
areas including the basal ganglia, to differentiate idiopathic Parkinson’s disease 
from vascular parkinsonism
 the degree and distribution of brain atrophy, in patients with features suggesting  �
a Parkinson’s plus disorder.

 D  computed tomography or magnetic resonance imaging brain scanning is recommended 
in patients where it would be clinically helpful to identify:

 the presence of a structural lesion or lesions which may cause or contribute to  �
parkinsonism/gait disorder/tremor.

4  Diagnosis
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4.3.3 ACuTe DOPAMINeRGIC TeSTING AND CHRONIC levODOPA ReSPONSe

Acute challenge testing with either levodopa plus dopa decarboxylase inhibitor (DDI) or 
apomorphine has been suggested as helpful in discriminating PD from other parkinsonian 
syndromes or mimics.

One systematic review was identified which compared chronic trials of treatment, defined as 
up to 1,000 mg levodopa/day for at least one month, with acute dopaminergic challenges.43 
Acute challenge testing is similar to, but no better than, chronic levodopa treatment in terms of 
diagnostic accuracy (see Table 2). Given that most patients with suspected PD will be treated with 
dopaminergic therapy at some stage, there is no additional benefit with acute challenge testing, 
but such challenges are associated with adverse effects and extra costs. An adequate chronic 
levodopa challenge should be regarded as 1,000 mg/day for at least one month. Patients whose 
rigidity/bradykinesia fails to improve despite such a challenge may be considered levodopa 
unresponsive and treatment should be tapered to discontinuation.

Clinicians should be aware that some patients, particularly the elderly or those with cognitive 
dysfunction, may be unable to tolerate high doses of levodopa, usually because of significant 
neuropsychiatric effects or postural hypotension.

Table 2: Diagnostic accuracy of challenge testing in patients with established Parkinson’s 
disease

test regimen sensitivity specificity
acute apomorphine (0.7–10 mg) 0.86 (95% CI 0.78 to 0.94) 0.85 (95% CI 0.74 to 0.96)

acute levodopa (275 mg) 0.75 (95% CI 0.64 to 0.85) 0.87 (95% CI 0.77 to 0.97)

chronic levodopa (<1,000 mg) 0.91 (95% CI 0.85 to 0.99) 0.77 (95% CI 0.61 to 0.93)

 acute challenge testing is not recommended in the diagnosis of Parkinson’s  �
disease.
 Patients with suspected Parkinson’s disease should be considered for a trial of  �
chronic levodopa treatment.

 Patients whose rigidity/bradykinesia fails to improve despite such a challenge may be  ;
considered levodopa unresponsive and treatment should be gradually withdrawn.

 levodopa, as part of a challenge test, should be titrated slowly with clinical monitoring,  ;
until patients respond, become intolerant, or achieve a daily dose of 1,000 mg/day 
without response.

4.3.4 OlfACTORy TeSTING

Olfactory function is impaired in most patients clinically diagnosed with PD but is normal or 
less impaired in patients with atypical syndromes and other imitators. Anosmia and hyposmia 
are found more frequently in patients with PD than in controls or patients with conditions which 
may imitate PD such as vascular parkinsonism, progressive supranuclear palsy (PSP), Alzheimer’s 
disease and essential tremor.

The American Academy of Neurology has suggested that olfactory testing should be considered 
in distinguishing PD from PSP and corticobasal degeneration but not multiple system atrophy 
(MSA).44

A systematic review of olfactory testing in PD described two studies which used two objective smell 
tests, the university of Pennsylvania Smell Identification Test (uPSIT) and ‘Sniffin Sticks’.45

The uPSIT produced moderate sensitivity (77%, lR- 0.27) and specificity (85%, lR+ 4.9) 
for differentiating PD from other parkinsonian syndromes, but was less specific (62%, lR+ 
2) for differentiating PD from MSA. Methodological issues such as small sample size, lack of 
blinding and the use of clinical examination or imaging techniques rather than a pathological 
diagnosis as the gold standard reference are likely to reduce the true diagnostic accuracy of 
olfactory testing.
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The diagnostic accuracy of olfactory testing for differentiating idiopathic PD from other disorders 
is insufficient to justify its routine clinical use.

 B  objective olfactory testing is not recommended in the diagnosis of Parkinson’s 
disease.

4.4 Diagnosing  DePression in Patients with Parkinson’s Disease

Mood disorders including depression are common in PD, although reported prevalence rates 
have varied widely. A systematic review concluded that the prevalence of major depressive 
disorder was 17% in patients with PD, that of minor depression 22% and dysthymia 13%. 
Clinically significant depressive symptoms, irrespective of the presence of a depressive disorder 
defined by Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria, were present 
in 35% of patients with PD.46 Accurate recognition, diagnosis and formulation of such disorders 
is vital, though the process is not straightforward because of the overlap between the cognitive 
and somatic symptoms of PD and those associated with depression. This may lead to inaccurate 
diagnosis with some patients with PD being misdiagnosed as depressed when symptoms are 
caused directly by the PD. In other patients a genuine mood disorder may be missed as symptoms 
of depression may be wrongly assumed to be caused by the underlying PD.

4.4.1 DIAGNOSTIC CRITeRIA

Many studies have examined the effectiveness of various tools used in the assessment of 
depression in PD.47,48 These measures, primarily self report questionnaires or clinician rating 
scales, were not typically developed for use in PD but for use in general adult mental health 
settings. Given the issue of symptom overlap between depression and PD it is important that 
the effectiveness of these measures in assessing depression in PD is tested.

Two systematic reviews and a further six studies provide evidence of the effectiveness of a wide 
range of assessment tools.47,49-55 These studies consistently show that a number of assessment 
scales are useful but that there are weaknesses in most and no single scale that stands out 
above the rest.

The Hamilton Depression Rating Scale (Ham-D) and the Montgomery-Asberg Depression Rating 
Scale (MADRS) are clinician-rated scales that can be used in the assessment of depression in 
patients with PD.47,49,50 There is substantially more research evaluating the Ham-D than the 
MADRS. for self rating scales the beck Depression Inventory (bDI), the Geriatric Depression 
Scale (GDS) and Hospital Anxiety and Depression Scale (HADS) can be used. 47,51-55

expert opinion suggests that, at an individual case level, a diagnosis of depression should not 
be made on the basis of rating scale score alone because of the possibility that scores will be 
inflated by ratings of somatic/cognitive symptoms arising directly from the PD.56 A structured 
interview remains the gold standard method of assessment. Problems have been noted in the 
use of diagnostic classifications, especially DSM criteria, for depression in PD. It has been 
suggested that the DSM exclusion criterion (“due to the effects of a general medical condition”) 
be eliminated and the anhedonia/loss of interest criterion be modified to clarify whether any 
reduction of activity is caused by loss of interest (arising from difficulties engaging in activities 
as a result of disability) rather than loss of pleasure.57 emphasis should be placed on assessing 
whether mood disturbance is linked to fluctuations in motor symptoms. It is also suggested 
that relatives or carers who know the patient well are used to supplement information. This is 
particularly important in the context of people with cognitive impairment.

 c  self-rating or clinician-rated scales may be used to screen for depression in patients 
with Parkinson’s disease.

4  Diagnosis
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When clinician-rated assessment is possible, the Hamilton Depression Rating Scale or the 
Montgomery-Asberg Depression Rating Scale should be used to establish the severity of 
depressive symptoms.

Diagnosis of depression should not be made on the basis of rating scale score alone. ;

 Assessment/formulation of depression should be carried out via clinical interview, with a  ;
focus on low mood, and with due caution in relation to interpretation of cognitive/somatic 
symptoms that may be symptoms of Parkinson’s disease rather than depression.

 Relatives or carers who know the patient well should be invited to provide supplementary  ;
information to assist the diagnosis, particularly in the context of cognitive impairment.

4.5 genetic testing

Most classical PD is considered to arise sporadically, although several genetic susceptibility 
factors may be pertinent.58 A number of monogenic causes of PD have now been identified, and 
up to 20% of patients with PD have a family history of PD in first degree relatives.59 Mutations 
in five causative genes may account for around 2-3% of all cases of PD with clinical features 
similar to classical disease.60 The best studied of these are leucine-rich repeat kinase 2 (lRRk2, 
autosomal dominant pattern), and parkin (autosomal recessive pattern).

4.5.1 leuCINe-RICH RePeAT kINASe 2 MuTATIONS

Worldwide, lRRk2 mutations have been found in 5% to 8% of patients with PD with a first 
degree relative with PD and in 0.4% to 1.6% of patients with apparently sporadic PD, making 
this the commonest known monogenic cause of PD.59, 61, 62 The commonest mutation is G2019S, 
which has a uk prevalence of 0.4%.62 The penetrance of this mutation is age dependent, 
increasing from 17% at age 50 years to 85% at age 70 years. The variation in penetrance prevents 
the provision of any appropriate advice on prognosis for affected individuals.

4.5.2 PARkIN MuTATIONS

Parkin mutations appear to be associated with young onset PD. In one large study of families 
(including uk families) with at least one of the affected siblings with early onset PD (onset 
under 46 years of age) nearly 50% had parkin mutations, with age of onset ranging from 7 to 
58 years.63 In patients with sporadic PD the prevalence was 77% in those with an age of onset 
of 20 years or younger, but only 3% in those with an age of onset of 30 years or older.

Despite increasing commercial availability of genetic testing there is no evidence of benefit 
for routine testing of affected individuals or asymptomatic family members. There are no 
discriminating clinical features of parkinsonism that would permit targeting of genetic testing for 
specific genes in affected individuals. Interpretation of tests remains difficult because of issues 
related to variable penetrance, variable disease expression, inconclusive tests and the uncertain 
influence of heterozygous mutations in recessive and susceptibility genes.

There is no evidence for a different therapeutic approach in an individual with a positively 
identified genetic parkinsonism and no therapies available which would modify or prevent 
disease in asymptomatic identified family members.

 Genetic testing for monogenic parkinsonism is not recommended in routine clinical  ;
practice.

 Patients who request genetic testing, particularly those with young onset parkinsonism,  ;
should be assessed in a specialist movement disorders clinic for consideration of 
counselling and testing.
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5 Pharmacological management

Parkinson’s disease mostly affects movement (motor symptoms) but can also affect, for example, 
mood, behaviour, thinking, and sensation (non-motor symptoms). Control of symptoms is the 
goal of pharmacological management in PD.

The basic efficacy of the various classes of drugs for symptomatic control in people with PD is 
well described in clinical guidelines.64-66 These guidelines also provide a comparison of effect 
in both early and late PD. Drug efficacy and symptom control are often measured in clinical 
trials by improvements in validated rating scales, eg the unified Parkinson’s Disease Rating 
Scale (uPDRS), the Hoehn and yahr scale and the Schwab and england scale.

The choice of agent depends on a combination of factors including the relative effectiveness 
and adverse effect profile of the drugs, patient comorbidities, patients’ employment status, 
clinician experience and patient preference. The choice should be made following individual 
assessment and discussion. The timing of when to start treatment will also be governed by the 
patient’s individual circumstances.

5.1 Drug efficacY in earlY Disease

early disease is classed as the stage at which the diagnosis of idiopathic PD has been made 
and a clinical decision has been made to commence treatment. five classes (or individual) 
drugs have been reviewed for efficacy in the management of symptoms of early PD. Sufficient 
evidence was available to recommend the use of three of these drug types (see sections 5.1.1 
to 5.1.3). Claims that certain drug treatments are neuroprotective and may be started prior to 
the development of disabling symptoms are not supported by clear clinical evidence.

5.1.1 levODOPA

levodopa, the precursor of dopamine, has been used as the mainstay of treatment for Parkinson’s 
disease since the early 1970s. It is given with a dopa decarboxylase inhibitor (DDI) to reduce 
the peripheral availability of levodopa and thereby reduce the adverse effects associated 
with treatment. Such combinations are often still described as levodopa monotherapy. Two 
levodopa/DDI combinations are widely available, co-beneldopa, which combines levodopa 
with benserazide, and co-careldopa, which combines levodopa with carbidopa.

The ellDOPA trial compared the use of three doses of an immediate release carbidopa/
levodopa combination (in a 1:4 ratio) and placebo over 40 weeks in 361 drug naïve patients 
with early PD.67 There was an improvement in motor symptoms (measured by total uPDRS 
score, p=0.001) in all the levodopa treatment groups. Adverse effects (dyskinesia p<0.001, 
hypertonia p=0.03, infection p=0.01, nausea p=0.001, headache p=0.03) were increasingly 
associated with high-dose treatment and longer duration of treatment.

The PDRG-uk trial recruited 782 patients with early disease. Duration of follow up at final 
assessment was 14 years in the 166 surviving participants.68 Patients were randomised to the 
combination of DDI (benserazide) plus immediate release levodopa, DDI/levodopa (immediate 
release) plus selegiline or bromocriptine alone. The primary outcomes were mortality and motor 
disability. for the final follow up, health related quality of life and mental function were also 
assessed. After initial treatment for PD for 14 years patients commenced on levodopa appeared to 
have a sustained improvement in motor function (disability scores p=0.05, physical functioning 
p<0.001) compared with the dopamine agonist (DA) bromocriptine. Differences in mortality 
rates and prevalence of dyskinesias, motor fluctuations and dementia were not significantly 
different. The limitation in this trial was the loss of participants for the final analysis which 
included only 21% of the study total.

5  Pharmacological management
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Although the relative prevalence of dyskinesias with long term levodopa therapy may resemble 
that of dopamine agonists,68 there is evidence that patients treated with levodopa therapy for four 
to six years have approximately a 40% likelihood of experiencing motor fluctuations and a 40% 
risk of dyskinesias.69 Alternative therapeutic agents are often employed as first line treatment to 
delay starting levodopa and thereby reduce the onset of disabling dyskinesias.

Nausea and vomiting, common adverse effects of levodopa and DAs (see Annex 4), can be treated 
with domperidone, a peripheral D2 antagonist in a dose of 10-20 mg three times daily.70

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with levodopa in combination with a dopa decarboxylase inhibitor.

��; The lowest effective dose of levodopa should be used to minimise the incidence of 
adverse effects.

Impulse control disorders (ICDs) are uncommon with levodopa monotherapy. Pathological 
gambling and other ICDs may occur with dopamine dysregulation syndrome (DDS) where 
patients self escalate doses of levodopa and/or apomorphine to levels above those required 
to control motor symptoms and patients with DDS often exhibit severe dyskinesia and ‘off’ 
period dysphoria.71

��; Surveillance for dopamine dysregulation syndrome should be undertaken in patients 
receiving levodopa or intermittent apomorphine.

5.1.2 DOPAMINe AGONISTS

One meta-analysis, two systematic reviews and a number of RCTs have looked at the efficacy of 
DAs in early PD. Overall, dopamine agonists improve the motor symptoms in early disease with 
significant improvements in uPDRS total, motor, and activities of daily living (ADl) scores.

Randomised trials comparing the effectiveness of dopamine agonists with placebo in patients 
with early PD have shown a significant improvement in uPDRS scores for agonist-treated 
patients, in particular for part III motor examination scores.72-77

A meta-analysis of DA therapy in patients with early PD included 29 RCTs involving 5,247 
participants.78 Dopamine agonists were associated with fewer motor complications compared 
to levodopa but other important side effects were increased and people treated with agonists 
were more likely to discontinue treatment due to adverse events (odds ratio OR 2.49, 95% 
CI 2.08 to 2.98; p<0.00001). People randomised to a dopamine agonist were less likely to 
develop dyskinesia (odds ratio (OR) 0.51, 95% CI 0.43 to 0.59; p<0.00001), dystonia (OR 
0.64, 95% CI 0.51 to 0.81; p=0.0002) and motor fluctuations (OR 0.75, 95% CI 0.63 to 0.90; 
p=0.002) compared with people treated with levodopa. The study suggested that motor symptom 
control was initially better with levodopa than dopamine agonists alone but direct comparison 
of the symptomatic effect on Parkinson’s disease was difficult as data were inconsistent and 
incomplete.

Two systematic reviews were identified. One compared bromocriptine to levodopa in patients 
with early PD79 and the second compared a bromocriptine/levodopa combination to levodopa 
used alone in patients with early PD.80 In both reviews the RCTs examined varied widely in 
terms of outcome measures, the methodology was inadequate in many studies and it was not 
possible to draw any firm conclusion from this body of evidence.

The PDRG-uk trial which followed 166 surviving patients (21% of the original recruits) over 
a median of 14 years found that initial DA treatment provided no disease-modifying benefit 
when compared with levodopa and the reduced frequency in motor complications seen in the 
early stages of treatment was not sustained.68
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Rotigotine is available as a patch and this transdermal delivery system offers potential applications 
for people for whom the oral route is inappropriate. One RCT examined the efficacy of 
transdermal rotigotine in four treatment doses (ranging from 4.5 mg to 18 mg) compared with 
placebo in 242 people with early PD.81 Significant dose-related improvements in the motor 
and ADl uPDRS score between baseline and week 11 were found in the group treated with 
13.5 mg (p=0.001) and 18 mg (p<0.001). local skin reactions have been reported with this 
route of administration (p=0.03).81

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with oral/transdermal dopamine agonists.

adverse effects associated with dopamine agonists

Dopamine agonists may be classified as ergot derived (bromocriptine, pergolide and cabergoline) 
or non-ergot derived (apomorphine, pramipexole, ropinirole and rotigotine).

ergot derived agonists are associated with a risk of:

moderate to severe cardiac valvulopathy. � 82-84

serosal fibrosis (pleural, pericardial and retroperitoneal). � 85,86

ergot and non-ergot derived dopamine agonists are associated with an increased risk of:

 impulse control disorders including pathological gambling, binge eating and hypersexuality. � 71,87 
One survey reported a lifetime risk of 13.7% for impulse control disorders in patients on 
dopamine agonists.88 young males and those with a history of mood disorder, alcohol abuse 
or obsessive compulsive disorder are particularly vulnerable.89 There is no good evidence that 
ergot and non-ergot DAs differ in this regard nor that any individual agent carries a higher 
risk; therefore switching between agonists to control ICDs is not generally recommended.
 daytime somnolence compared to both placebo (relative risk, RR 4.98, 95% CI 1.79 to  �
13.89) and levodopa (2.06, 95% CI 1.47 to 2.88).90 There is no strong evidence that ergot 
based agonists differ from non-ergots in this respect.91

 peripheral oedema compared with levodopa monotherapy in RCTs (pramipexole, OR 3.44  �
(95% CI 2.21 to 5.33); pergolide, OR 4.92 (95% CI 1.31 to 18.49); cabergoline, OR 4.22 
(95% CI 2.22 to 8.04).78

other significant adverse symptoms including � 78

nausea (OR 1.32, 95% CI 1.05  to 1.66, p=0.02) -
dizziness (OR 1.45, 95% CI 1.09 to 1.92, p=0.01) -
hallucinations (OR 1.69 95% CI 1.13 to 2.52, p=0.01) -
constipation (OR 1.59, 95% CI 1.11 to 2.28, p=0.01). -

Transdermal dopamine agonist therapy (rotigotine) is associated with:81

nausea (p<0.001) �
application site reactions (p=0.03) �
somnolence (p=0.005) �
fatigue (p=0.01). �

 B  ergot derived dopamine agonists should not be used as first line treatment for Parkinson’s 
disease.

When an ergot derived dopamine agonist is used patients should undergo: ;
 baseline echocardiographic screening and regular follow-up scans to identify cardiac  �
abnormalities
 baseline laboratory (eg erythrocyte sedimentation rate, serum creatinine) and  �
radiological (eg chest x-ray) investigations with regular follow-up surveillance to 
identify serosal fibrosis.

5  Pharmacological management
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 a  Patients should be warned about the potential for dopamine agonists to cause impulse 
control disorders and excessive daytime somnolence and be informed of the implications 
for driving/operating machinery.

��; Healthcare professionals should discuss impulse control disorders with patients with 
Parkinson’s disease who are taking dopamine agonists.

5.1.3 MONOAMINe OxIDASe b INHIbITORS

Two meta-analyses92, 93 and two subsequent RCTs94,95 addressed the effectiveness of monoamine 
oxidase b (MAO-b) inhibitors in treating people with early PD. both meta-analyses showed a 
significant improvement in uPDRS scores in MAO-b inhibitor-treated patients.

A meta-analysis of 17 randomised controlled trials involving 3,525 patients compared the 
efficacy of MAO-b inhibitors and placebo or levodopa in the treatment of patients with early 
PD.92 MAO-b inhibitors provided a significant beneficial symptomatic effect compared with 
placebo. early use of the MAO-b inhibitor, selegiline, delayed the need for levodopa compared 
with placebo (0.57, 95% CI 0.48 to 0.67; p<0.00001). Selegiline also had a significant levodopa 
sparing effect when given simultaneously with levodopa. Motor fluctuations were less frequent 
in the MAO-b inhibitor group (0.75, 95% CI 0.59 to 0.95; p=0.02). Withdrawal from treatment 
due to adverse events was significantly more common in the MAO-b inhibitor treated patients 
(2.16, 95% CI 1.44 to 3.23; p=0.0002).

In a second meta-analysis of 10 RCTs involving 2,422 people93 MAO-b inhibitors did not 
delay disease progression in patients with early PD. A levodopa sparing effect (OR 0.53, 95% 
CI 0.36 to 0.79; p=0.01) associated with a significant reduction in motor fluctuations but 
not dyskinesias was demonstrated (dyskinesia OR 0.98, 95% CI 0.76 to 1.26). There were 
significantly more withdrawals due to adverse events with MAO-b inhibitors (OR 2.36, 95% 
CI 1.32 to 4.20; p=0.004).

One RCT published after the meta-analyses, studied 56 patients with rasagiline as monotherapy 
compared with placebo.94 No evidence of drug effect was noted with respect to the Clinical 
Global Impression of change scale (CGI), Hoehn and yahr scale, Schwab and england ADl 
scale or bDI. No statistically significant differences were found in adverse effects between 
treatment and placebo groups.

In a further double blind delayed start RCT (n= 404) patients were randomised to rasagiline 1 
mg v rasagiline 2 mg for one year v matching placebo for six months followed by rasagiline 2 
mg/day for six months.95 People treated with rasagiline for 12 months showed less functional 
decline than those whose treatment was delayed for six months (total uPDRS score -2.29 units, 
95% CI -4.11 to 0.48 units; p=0.01).

 a  Patients with early Parkinson’s disease and motor symptoms may be considered for 
treatment with monoamine oxidase B inhibitors.

5.1.4 ANTICHOlINeRGICS

A pooled analysis of effect could not be calculated from a systematic review of 221 patients in 
nine randomised trials comparing efficacy and tolerability of anticholinergics in the symptomatic 
treatment of patients with PD (compared to placebo or no treatment) due to variations in trial 
methodology and outcome measures.96 The review suggested that anticholinergics were more 
effective than placebo in improving motor function in PD when used as monotherapy, or as an 
adjunct to other antiparkinsonian drugs but at the expense of neuropsychiatric and cognitive 
adverse events.
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Anticholinergics were associated with an increased frequency of neuropsychiatric and cognitive 
adverse events in comparison with placebo and should be used with caution particularly in 
those prone to cognitive impairment.96

 B  anticholinergic drugs should not be used as first line treatment in patients with 
Parkinson’s disease.

��; Anticholinergics should not be given to patients with comorbidities such as cognitive 
impairment or clinically significant psychiatric illness.

5.1.5 AMANTADINe

One systematic review was identified that included six RCTs involving 215 patients.97 The 
included trials were small and some poorly conducted and the dose and frequency of amantadine 
used varied between studies. No evidence for the efficacy of amantadine in patients with early 
PD could be derived.

There is insufficient evidence to support the use of amantadine in the treatment of patients with 
early Parkinson’s disease.

5.2 imPact of age on Drug efficacY

Parkinson’s disease predominantly affects older adults. The prevalence and incidence of 
idiopathic Parkinson’s disease are both age related. The majority of those affected are aged 
over 65 at the time of diagnosis and up to 2% of people aged 80 and over have PD.98 As people 
get older there is an increased likelihood of having concurrent comorbidities and receiving 
medications other than to treat their Parkinson’s disease.

The evidence for the relative efficacy of the various classes of antiparkinsonian drugs (MAO-b 
inhibitors, dopamine agonists, catechol-o-methyl transferase (COMT) inhibitors, amantadine and 
anticholinergics) between younger (<75 years at diagnosis) and older (≥75 years at diagnosis) 
patients with PD was examined. The extent to which comorbidity influenced treatment and 
outcome was also considered. In practice, the majority of RCTs did not differentiate effects 
between different age groups.

One study differentiated between patients under or over 70 years. This trial randomised 687 
patients with PD and motor fluctuations who were on optimal levodopa treatment (± a dopamine 
agonist) to receive adjuvant therapy with the MAO-b inhibitor rasagiline (1 mg/day), the COMT 
inhibitor entacapone (200 mg with every dose of levodopa) or placebo.99 Rasagiline reduced 
mean daily 'off' time (p=0.0001) and improved symptom control (p<0.0001) compared to 
baseline. The beneficial effect was not dependent on age (p=0.961) and not dependent on 
adjuvant use of dopamine agonists (p=0.852).

An RCT comparing cabergoline with levodopa examined adverse effects in those aged <65 years 
and those ≥65 years.100 Adverse effects tended to occur with a higher frequency in the elderly 
(>65 years) than in the younger adults (aged <65 years) with the exception of headache and 
migraine. With cabergoline, certain adverse events (sleep disorder, somnolence and insomnia) 
tended to occur with a higher frequency in the older age group whilst the opposite was apparent 
for levodopa. Hallucinations occurred more frequently in the elderly in both cabergoline and 
levodopa groups.

The bNf notes that “antiparkinsonian drugs can cause confusion in the elderly. It is particularly 
important to initiate treatment with low doses and to increase the dose gradually”5 but the 
efficacy of the various treatments within different age groups is unclear.

The relative efficacy of various antiparkinsonian drug groups should be studied in different age 
cohorts before a firm recommendation can be made.

5  Pharmacological management
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5.3 imPact of comorBiDities on Drug efficacY

Some trials of drug therapy in patients with PD allowed concomitant treatment with stable 
dosages of antiparkinsonian treatment but little mention was made of concomitant illnesses 
or medications for other conditions. Patients with significant comorbidities are often excluded 
from drug trials. It is unclear to what extent existing comorbidities influence the effectiveness 
of different classes of drugs in the treatment of symptomatic PD.

5.4 triggers for initiating aDJunctiVe theraPY

Many trials have looked at the addition of second line drugs in patients with PD. The majority 
of this evidence relates to commencing second therapies in those already on levodopa to treat 
levodopa-induced dyskinesias and motor fluctuations (see section 5.5). Some studies examine 
the effectiveness of combination therapy with levodopa against levodopa monotherapy to assess 
whether the levodopa-sparing potential of the combinations reduced the risk of subsequent motor 
complications. The newer dopamine agonists were initially licensed for adjunctive therapy to 
levodopa, and so much of the newer research focuses on this use.

frequently the reason for initiating a second drug is unclear. There is no evidence to identify 
robust clinical indicators such as significant changes in symptoms, or changes in validated scores 
that could be used to help decide at what point those already commenced on non-levodopa 
treatment should start second line therapy.

Within a study, clinical experience is often used to decide when a patient’s symptoms have 
worsened or that the effect of treatment has decreased so that they require adjunctive treatment. 
for example:

 in the TeMPO study “in making the determination of the need for levodopa the investigator  �
was asked to consider the impact of PD symptoms on the ability of the research participant 
to remain employed, manage finances, carry out domestic responsibilities, and perform 
ADl”.101

 in the DATATOP trial the authors reported adding further treatment “when, in the judgement  �
of the enrolling investigator a subject reached a level of functional disability sufficient to 
warrant” the initiation of levodopa therapy.102

Some studies use an arbitrary cut-off point of a 20% increase or decrease in uPDRS scores 
to assess failure or success of treatment, but in clinical practice the uPDRS would rarely be 
routinely scored, and would not necessarily be the most appropriate method of making treatment 
decisions.

There is no evidence on which to base a recommendation as to when to commence a second 
agent in patients already commenced on non-levodopa monotherapy.

��; The decision to add levodopa to non-levodopa monotherapy should be taken on an 
individual basis, taking into account the patient’s overall level of symptoms, both motor 
and non-motor, and the risk of adverse effects. An informed discussion with the patient 
is essential and with the carer and Parkinson’s disease specialist nurse with experience 
of managing the patient is desirable.

5.5 Pharmacological management of motor comPlications

Almost all patients with PD, if treated with levodopa long enough, will develop loss of smooth 
motor control. A systematic review of case series reports that patients treated with levodopa 
therapy for four to six years have approximately a 40% likelihood of experiencing motor 
complications.69 These range in severity from mild and non-disabling, to severely incapacitating. 
early features are end of dose wearing off and levodopa-induced dyskinesias and may deteriorate 
to random fluctuations between the ‘off’ state (usually without dyskinesias) to the ‘on’ state 
complicated by dyskinesias.
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There are three main strategies when managing motor complications:

manipulation of oral/topical drug therapy �
more invasive drug treatments (such as apomorphine infusion or intraduodenal levodopa) �
neurosurgery, most commonly deep brain stimulation. �

Only the first two approaches are within the remit of this guideline.

A variety of drug treatments have been suggested as helpful in managing motor complications. 
Much of the evidence is derived from carefully selected patient populations, and the results 
may not be easily generalised to the average ‘real life’ clinic population. Non-motor features, 
particularly psychiatric and cognitive problems, often limit the therapeutic options available, 
and patients are often susceptible to deterioration following even minor changes in their 
medications. Most of the trials followed patients for very short time periods.

As the disease advances, the management of patients (and their families) becomes increasingly 
complex, and may involve many different healthcare workers. The importance of good 
communication in such complex management cannot be overemphasised.

��; Patients with complex and disabling motor complications should be assessed regularly 
by Parkinson’s disease/movement disorder specialists. In the later stages of PD, as non-
motor symptoms begin to dominate quality of life, the withdrawal of some drugs is 
often appropriate. These decisions should be made by specialists in combination with 
the patient and their carers.

5.5.1 MONOAMINe OxIDASe b INHIbITORS

Two MAO-b inhibitors are available, selegiline and rasagiline. A systematic review concluded 
that the use of MAO-b inhibitors in patients with motor fluctuations led to statistically significant 
reductions in uPDRS total scores compared to placebo (weighted mean difference, WMD -5.03, 
95% CI -7.38 to -2.68; p<0.0001).103 Patients receiving MAO-b inhibitors also had greater 
reductions in uPDRS motor scores than those taking placebo (WMD -3.19, 95% CI -4.57 to 
-1.80; p<0.0001). There was no significant difference in withdrawals due to adverse drug 
reactions between patients receiving MAO-b inhibitors and placebo, although the former group 
was reported as experiencing more dyskinesias (OR 1.84, 95% CI 1.17 to 2.89; p<0.0001); 
Despite the statistical significance of the uPDRS score reductions, there is uncertainty regarding 
the clinical significance of the modest improvements recorded. 

Only one trial in this systematic review reported changes in ‘on’ time, favouring MAO-b inhibitors 
(mean difference (MD) 0.82, 95% CI 0.35 to 1.29; p< 0.0001, average improvement without 
troublesome dyskinesias 0.85 hour compared to placebo). Two trials reported changes in ‘off’ 
time, favouring MAO-b inhibitors with a statistically significant reduction compared to placebo 
(WMD 1.10, 95% CI 1.88 to 0.31; p= 0.006).

 a  monoamine oxidase B inhibitors may be considered for the treatment of motor 
complications in patients with advanced Parkinson’s disease.

Rasagiline is not recommended by the SMC for use within NHSScotland as adjuvant therapy 
(with levodopa) in PD patients with motor fluctuations, as there are no comparative data with 
selegiline which is less expensive, and thus the economic case has not been demonstrated.

5  Pharmacological management
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5.5.2 ORAl AND TRANSDeRMAl DOPAMINe AGONISTS

There is evidence from systematic reviews that the oral agonists cabergoline,104 pramipexole105 
and pergolide106 are modestly effective (reductions in daily ‘off’ times of between one to two 
hours) in the treatment of motor complications. There is insufficient evidence to support the 
use of bromocriptine.107 

A systematic review concluded that ropinirole has similar effects to bromocriptine in the 
management of motor complications, but these trials did not include placebo arms.108 A 
prolonged release preparation of ropinirole is also available, with evidence from one RCT 
that it may reduce daily 'off' time by almost two hours.109 The use of ergot dopamine agonists 
(cabergoline, pergolide, bromocriptine) is complicated by concerns regarding fibrotic adverse 
effects and valvulopathies (see section 5.1.2).

Transdermal rotigotine is effective in reducing daily 'off' time by almost two hours in patients 
with advanced PD.110 There is further evidence that rotigotine is as effective as oral pramipexole 
in the management of advanced PD, and both were significantly more effective than placebo 
in reducing daily 'off' time by one to two hours.111

In some of these studies there is a trend for more adverse events in the patients treated with 
agonists, and an increase in dyskinesias although data are inconsistent.

 a  Dopamine agonists (oral or transdermal) may be considered for the management of 
complications in patients with advanced Parkinson’s disease. the non-ergot agonists 
(ropinirole, pramipexole, and rotigotine) are preferable to the ergot agonists.

5.5.3 APOMORPHINe

Apomorphine is a non-ergot dopamine agonist which is delivered subcutaneously.

A systematic review of RCTs indicated that intermittent subcutaneous apomorphine (dose range 
2 to 6 mg), provides rapid and consistent rescue from 'off' episodes. The duration of effect is 
relatively short (up to 100 minutes).112

No RCTs of continuous subcutaneous infusions were identified but a number of small, non-
randomised, mainly retrospective studies indicated that continuous apomorphine infusions may 
reduce dyskinesias and increase ‘on’ time in patients with severe motor fluctuations. Infusion 
therapy is associated with a risk of serious adverse events and requires adequate back-up 
resources.113-121

 a  intermittent subcutaneous apomorphine may be considered for the reduction in ‘off’ 
time in patients with advanced Parkinson’s disease.

 D  subcutaneous apomorphine infusions may be considered for the management of severe 
motor complications, but should only be provided in units with sufficient experience 
and resources.

5.5.4 CATeCHOl-O-MeTHyl TRANSfeRASe INHIbITORS

A systematic review of COMT inhibitors concluded that both entacapone and tolcapone are 
associated with statistically significant improvements in the uPDRS, compared to placebo in 
patients with advanced PD; however, there were uncertainties regarding the clinical relevance 
of the modest improvements recorded, and adverse effects (most commonly dyskinesias) led to 
more patients withdrawing than with placebo.103 An earlier systematic review concluded that 
entacapone or tolcapone provide modest benefits for patients experiencing end of dose wearing 
off and fluctuating motor control, reducing daily 'off' time by about 1.5 hours.122 Tolcapone 
has been associated with fatal hepatic toxicity, and has strict licensing criteria and requires 
frequent blood monitoring.122
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There are few trials that directly compare different medications to treat motor fluctuations but 
one trial that compared a COMT inhibitor with an MAO-b inhibitor found no difference between 
entacapone and rasagiline in the reduction in 'off' time.99

 a  catechol-o-methyl transferase inhibitors may be considered for the reduction in ‘off’ 
time in patients with advanced Parkinson’s disease who have motor fluctuations.

entacapone should be used in preference to tolcapone. ;

5.5.5 AMANTADINe

A systematic review concluded there were insufficient data to confirm whether amantadine was 
helpful in the management of motor complications, particularly dyskinesias.123

Subsequently, two small RCTs have suggested a very modest, short-lasting effect on 
dyskinesias.124,125

5.5.6 INTRADuODeNAl Gel levODOPA

One crossover design, single blinded RCT comparing best oral medical treatment and gel 
levodopa delivered via infusion to the duodenum suggested better results with the infusion.126 
The study was small, only six weeks long and used non-standardised outcome measures.

A number of uncontrolled case series indicated reductions in 'off' time and better 'on' time, 
and that the delivery mechanism was safe and tolerable for most patients.127-129

There is insufficient evidence to support the routine use of intraduodenal levodopa. Intraduodenal 
levodopa is not recommended for use by the SMC.

5.5.7 ATyPICAl ANTIPSyCHOTICS

One RCT showed that clozapine reduced dyskinesias in patients with advanced PD. Clozapine 
is not licensed for this indication.130 low-dose (25 mg) quetiapine did not reduce dyskinesias 
in patients with PD.131 There is currently insufficient evidence to support the use of clozapine 
or quetiapine in the management of dyskinesias.

��; Patients who have impaired quality of life due to motor fluctuations, and who are not 
responding to alterations in their oral medication should be considered for their suitability 
for other therapies, such as apomorphine, intraduodenal levodopa, or surgery.

5.6 management of DaYtime sleePiness

excessive daytime sleepiness (eDS) is common in patients with Parkinson’s disease with 
prevalence rates ranging from 15% to 54%.132-134

The aetiology of daytime sleepiness and sleep attacks in Parkinson’s disease is likely to be 
multifactorial with dopaminergic cell death, altered night-time sleep architecture and the 
effect of antiparkinsonian medication all thought to be associated.135,136 Increasing age is also 
associated with an increased risk of eDS.133

Treatment of excessive daytime sleepiness should centre on finding a reversible cause such as 
depression, poor sleep hygiene, and drugs associated with altered sleep pattern. Dopaminergic 
drugs, and dopamine agonists in particular, have been associated with increased sleepiness in 
some patients.135,137

five RCTs were examined which looked at the role of modafinil, a stimulant wake-promoting 
agent, (three studies) or melatonin, a hormone produced from the pineal gland, (two studies) 
in the treatment of daytime sleepiness.

5  Pharmacological management
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One RCT examined the effect of modafinil (200-400 mg/day) over seven weeks in 20 patients 
with PD and found no significant improvement in eDS in PD compared with controls.138

A second RCT looked at doses of 100 mg and 200 mg of modafinil in 12 patients with eDS. 
Although there was an improvement in the subjective epworth Sleepiness Scale (eSS) in the 
treatment group compared with placebo (eSS of 3.42 ± 3.9 versus 0.83 ± 1.99), there was 
no change in the objective polygraphic maintenance of wakefulness test (p=0.14). This study 
contained small numbers (12 patients completed) and was of short duration (two 2-week 
blocks).139

The third RCT used a treatment dose of modafinil 200 mg daily and examined 21 PD patients 
over a three-week treatment period. The eSS scores for the placebo group worsened from 16.0 
± 4.2 (mean ± standard deviation) to 17.0 ± 5.1 and for the modafinil group improved from 
17.8 ± 4.2 to 14.4 ± 5.7 (p=0.039).

There was no significant difference in Clinical Global Impression of change.140

Two RCTs assessed the role of melatonin. One crossover RCT assessed the effect of melatonin (5 
mg and 50 mg doses) in 40 subjects with idiopathic PD and sleep disturbance over a 10-week 
period (two 2-week treatment periods). Although there was an improvement in the daytime 
sleepiness subscale of the General Sleep Disturbance Scale (GSDS) in those treated with 5 
mg melatonin (p<0.05) there was no measurable change in other scales examined (eSS and 
Stanford Sleepiness Scale (SSS)).141

The second RCT assessed the effect of melatonin 3 mg nocte in 20 patients. This was a small 
study of short duration and there was no effect of the drug on daytime sleepiness.142

��; Management of excessive daytime sleepiness should centre on finding a reversible 
cause such as depression, poor sleep hygiene, and drugs associated with altered sleep 
pattern.

 a  modafinil and melatonin are not recommended for the management of excessive 
daytime sleepiness associated with Parkinson’s disease.

5.7 oral suPPlements

Many patients seek alternative therapies as adjuvants to conventional treatment. As these are 
available without prescription and may be expensive it is important to establish the level of benefit 
or harm that these might confer. Coenzyme q10 has been suggested to have neuroprotective 
properties which may delay or slow PD progression. Antioxidant therapies such as tocopherol 
(vitamin e) are proposed to offer protective benefit against free radical generation and possibly 
delay the progression of Parkinson’s disease.

5.7.1 COeNzyMe q10

Coenzyme q10 is an essential co-factor in the electron transport chain and is a potent antioxidant 
in both mitochondria and lipid membranes.

One RCT studied the effects of coenzyme q10 100 mg three times daily or placebo for a 
period of three months. It measured the symptomatic effects via changes of the sum score of 
the uPDRS parts 2 and 3 between the baseline and three months in 131 patients (all already 
receiving antiparkinsonian drugs).143 There was no significant difference between groups 
(p=0.82). Reported adverse effects with coenzyme q10 were not significantly different from 
that in the placebo group (p=0.44). The most frequently reported adverse effects in both 
placebo and coenzyme q10 groups were viral infection, diarrhoea, acute hearing loss, night 
sweats, nausea and bronchitis.
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One small study of 80 patients examined coenzyme q10 at doses of 300 mg, 600 mg and 1,200 
mg against placebo.144 The trial measured total change in the uPDRS score from the baseline 
to the last visit or until the patient needed treatment with levodopa. The primary analysis was a 
test for a trend between dosage and mean change in uPDRS score and was significant (p=0.09) 
according to prespecified criteria. A secondary outcome was comparison of each treatment 
group with placebo. The difference was significant for the 1,200 mg group (p=0.04), but not 
for the 300 mg or 600 mg groups.

There is insufficient evidence to recommend treatment with coenzyme q10 for patients with 
early PD.

5.7.2 TOCOPHeROl (vITAMIN e)

Tocopherol is a biologically active component of vitamin e that attenuates the effects of lipid 
peroxidation by trapping free radicals.

A large placebo controlled trial (n=800) investigated the effect of selegiline or tocopherol on 
slowing functional decline in patients with early, untreated Parkinson’s disease.102 The primary 
end point was the onset of disability prompting the clinical decision to begin administering 
levodopa.

Tocopherol treatment (regardless of selegiline administration) did not reduce the probability 
of reaching the end point (hazard ratio, HR 0.91, 95% CI 0.74 to 1.12, p=0.35). Tocopherol 
alone did not significantly reduce the risk of reaching the end point as compared with placebo 
(HR 0.92, 95% CI 0.70 to 1.22, p=0.57). There were no significant differences in the rate of 
change in secondary response variables between subjects assigned to tocopherol and those 
not assigned to tocopherol.

The trial revealed no evidence of any beneficial effects of tocopherol (2,000 iu/day) in either 
slowing functional decline or ameliorating the clinical features of Parkinson’s disease.

 a  tocopherol is not recommended for neuroprotection in patients with early Parkinson’s 
disease.

5.8 treatments for orthostatic hYPotension

Orthostatic (postural) hypotension (OH) is the most frequently reported autonomic finding in 
idiopathic PD with an estimated prevalence of 20%.145 Orthostatic hypotension is defined as a 
fall in blood pressure (bP) of at least 20 mm Hg systolic and 10 mm Hg diastolic within three 
minutes in the upright position. Characteristic symptoms of OH include light-headedness, visual 
blurring, dizziness, generalised weakness, fatigue, cognitive slowing, leg buckling and gradual 
or sudden loss of consciousness.

Patients with PD experiencing OH symptoms can suffer seriously compromised quality of life. 
Consequences of OH include increased cognitive decline, increased cardiovascular mortality 
and increased rates of overall mortality.146

The evidence for pharmacological treatment of OH is drawn from a variety of diagnoses (not 
solely PD), eg multiple system atrophy (MSA), autoimmune autonomic neuropathy, diabetic 
autonomic neuropathy and pure autonomic failure. There is no specific scale for PD patients 
with orthostatic hypotension but the orthostatic domain of the Composite Autonomic Symptom 
Scale (COMPASS-OD), postural blood pressure testing and CGI were used as end points in the 
studies evaluated.

5  Pharmacological management
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5.8.1 DOMPeRIDONe

Domperidone antagonises peripheral D2 receptors and has been proposed as a treatment 
for OH. One small RCT (n=13) investigated the use of domperidone and fludrocortisone.147 
Patients were randomly allocated to receive either domperidone 10 mg three times daily or 
fludrocortisone 0.1mg in the morning and two placebo tablets at lunch and supper. Patients 
were crossed over to the alternative therapy after three weeks with one week washout period. 
Patients taking domperidone 10 mg three times a day demonstrated a significant change in the 
COMPASS-OD score (median score 6 [mean 7 ± SD 2]) compared with non-pharmacological 
therapy, (median score 9 [mean 9 ± SD 3];p=0.04).

5.8.2 fluDROCORTISONe

fludrocortisone is a synthetic mineralcorticoid with minimal glucocorticoid effects. It increases 
renal sodium reabsorption and expands plasma volume through the renin aldosterone system. 
One small RCT (n=13) investigated the use of fludrocortisone 0.1 mg/day and domperidone 
10 mg three times a day.147 Patients were randomly allocated to receive either fludrocortisone 
0.1 mg in the morning and two placebo tablets at lunch and supper or domperidone 10 mg 
three times daily. Patients were crossed over to the alternative therapy after three weeks with 
one week washout period. fludrocortisone 0.1 mg/day demonstrated a significant change in the 
COMPASS-OD score, (median score 6 [mean 6 ± SD 3]) compared with non-pharmacological 
therapy, (median score 9 [mean 9 ± SD 3];p=0.02).

5.8.3 MIDODRINe

Midodrine is a vasopressor with antihypotensive properties. One RCT (n=171) showed that 10 
mg of midodrine three times daily significantly elevates the upright systolic bP in patients with 
OH compared with placebo (p<0.001).148 This is associated with an improvement in orthostatic 
light-headedness (p=0.001). The midodrine group experienced adverse events (mostly pilomotor 
reactions, pruritis, paraesthesia, urinary retention and supine hypertension) more frequently 
than the placebo group (p=0.001). The study duration was short (six weeks).

Another RCT (n=97) showed that 10 mg midodrine increased standing systolic blood pressure 
by 22 mm Hg compared with placebo (28%, p<0.001).149 Midodrine improved the following 
symptoms of OH compared to placebo: dizziness/light-headedness, weakness/fatigue, syncope, 
low energy level, impaired ability to stand and feelings of depression (p<0.05). Adverse effects 
(mostly pruritis/tingling of the scalp) were reported by 22% of the placebo group versus 27% 
of the midodrine treatment groups. Supine hypertension was reported for 8% of the midodrine 
treated patients versus 1% for the patients taking placebo. The study duration was short (four 
weeks).

5.8.4 PyRIDOSTIGMINe

Pyridostigmine is a cholinesterase inhibitor which enhances sympathetic activity by increasing 
acetylcholine in sympathetic synapses thus enhancing baroreflex mediated increases in systemic 
resistance.

One RCT (n=58) evaluated the efficacy of a single 60 mg dose of pyridostigmine alone or in 
combination with 2.5 and 5 mg of midodrine compared with placebo.150 It is not clear whether 
any of the subjects in the study had PD, however 17 patients had MSA. The primary end point 
of the fall in standing diastolic bP was significantly reduced with treatment compared to placebo 
(p=0.02). There was a significant reduction in the fall in diastolic bP by pyridostigmine alone 
(bP fall of 27.6 mm Hg v 34.0 mm Hg with placebo; p=0.04) and by pyridostigmine with 5 mg 
of midodrine hydrochloride (bP fall of 27.2 mm Hg v 34.0 mm Hg with placebo; p=0.002). 
No significant differences were seen in the supine bP measures, either systolic (p=0.36) or 
diastolic (p=0.85) indicating that pyridostigmine did not increase supine bP.
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5.8.5 SuMMARy

There is insufficient evidence (due to a small number of studies, small sample sizes and short 
study duration) to make a recommendation on the use of domperidone, fludrocortisone, 
midodrine or pyridostigmine for the treatment of OH. Midodrine is an unlicensed drug and 
domperidone, fludrocortisone and pyridostigmine are used ‘off label’ in this indication.

5.9 gait DisorDers

bradykinesia, tremor and rigidity are the commonly recognised features of PD but, particularly 
later in the course of the disease, there are often other motor symptoms affecting mobility, 
notably freezing of gait (fOG), postural instability and falls (see section 1.3).

falls are usually multifactorial (eg involving gait freezing, postural instability, postural 
hypotension, polypharmacy, poor vision, environmental factors, and cognitive impairment) 
and require a multidisciplinary approach in assessment and treatment.151

A systematic review of prospective studies involving falls estimated that 46% of PD patients 
fell over a three-month period.152 falls have a high morbidity (physical and psychological), 
mortality, and social and financial cost.151

Postural instability occurs later in PD, is usually not improved with additional dopamine 
replacement therapy and leads to an increased risk of falls.153

5.9.1 TReATMeNTS fOR GAIT DISORDeRS

The mainstay of treatment for gait disorders is input from Parkinson’s disease nurse specialists 
and allied health professionals such as physiotherapists, occupational therapists and podiatrists. 
These interventions are beyond the remit of this guideline but are covered in the NICe guideline 
on Parkinson’s Disease.66

evidence for the pharmacological treatment of gait disorders is limited to interventions in gait 
freezing.

Gait freezing that occurs when a patient’s parkinsonism is undertreated (so called ‘off’ freezing, 
ie in the presence of significant residual tremor, rigidity, or bradykinesia) may respond to an 
increase in dopaminergic replacement therapy.154,155 Gait freezing that occurs when the patient’s 
parkinsonism is well controlled (‘on’ freezing) is difficult to treat and may be worsened by 
increasing dopamine replacement therapy.155

It has been suggested that MAO-b inhibitors prevent or improve gait freezing. A post hoc analysis 
of the DATATOP trial showed that after a mean follow up of 14 months patients who were 
randomised to selegiline had a 50% reduction in the relative risk of developing gait freezing 
compared to placebo.156 This may not have been a specific effect of selegiline but rather a 
general effect of dopamine replacement therapy delaying ‘off’ freezing.

Similarly, a post hoc analysis of the lARGO trial suggested that rasagiline but not entacapone 
produced a small (0.16 point in uPDRS gait freezing question) improvement in established gait 
freezing compared to placebo but this is unlikely to be clinically significant.99

No published trials were identified that specifically addressed whether MAO-b inhibitors prevent 
gait freezing or improve established gait freezing. A prespecified substudy within a larger trial 
did analyse changes in the freezing of Gait questionnaire (fOG-q) but has only been published 
in abstract form.157 both rasagiline and entacapone resulted in a statistically significant one point 
improvement in the fOG-q compared to placebo but this is unlikely to be clinically significant 
and may be due to a reduction in ‘off’ gait freezing rather than a specific effect.

Trials of interventions to improve established gait freezing are restricted to l threo 
3,4,dihydroxyphenylserine (l DOPS) and botulinum toxin. Two uncontrolled case series from 
Japan suggested that l DOPS, a precursor of noradrenaline, may improve gait freezing in 
parkinsonian patients.158,159 However, a small crossover trial in six people with gait freezing and 
parkinsonism showed no benefit of l DOPS over placebo although this study has only been 
published in abstract form.160 No subsequent RCTs were identified.

5  Pharmacological management
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Three very small short term randomised trials were identified (n=38) which assessed the benefit 
of injecting botulinum toxin (A or b) into the calf muscles of one or both legs of PD patients with 
gait freezing.161-163 None of the trials showed any clinically or statistically significant benefits 
with botulinum toxin in terms of severity of gait freezing, walking speed, uPDRS or quality of 
life and one was stopped early because those given the toxin appeared to have more falls.

 B  injection of botulinum toxin into the calf muscles of people with Parkinson’s disease 
who have significant gait freezing is not recommended.

5.10 Pharmacological treatment of mental health DisorDers

Parkinson’s disease is principally defined as a movement disorder. Non-motor deficits are also a 
significant part of the syndrome and contribute to the functional consequences of PD. Dementia, 
depression and psychosis can all develop in Parkinson’s disease. This section considers the 
evidence relating to the pharmacological treatment of these mental health disorders.

5.10.1 DeMeNTIA

Dementia is a common feature of later disease, with estimates of prevalence of between 24-
31%.164 One longitudinal study of 126 patients with PD found that over a period of three to 
five years, 10% developed dementia, while a further 57% showed some degree of impairment 
on neuropsychological tests.165

Some medications used in the treatment of motor symptoms may have deleterious effects on 
cognition because they have anticholinergic effects.166,167 No evidence was identified that 
specifically examined the effect of withdrawal of antiparkinsonian therapies on dementia, 
but good practice dictates that the first line of action in relation to treatment of dementia in 
patients with PD is to ensure that other causes of cognitive impairment are ruled out (infection, 
dehydration, electrolyte imbalance, or subdural haemorrhage).166,167 This is particularly relevant 
to patients presenting with delirium (sudden onset of confusion or symptoms of psychosis), but 
is also important in relation to any patient presenting with new symptoms of confusion.167

One small RCT investigated the effect of withdrawal of dopaminergic medication in nursing 
home patients with advanced parkinsonism and concluded that dopaminergic medication 
withdrawal may be a feasible way to reduce polypharmacy and potential medication-related 
adverse effects with a minimal risk of worsening motor deterioration.168 The small sample size 
and differences in baseline levels of dementia and motor dysfunction between the control and 
experimental groups limit the conclusions that can be drawn from this study.

Consideration should be given to exclusion of any central nervous system (CNS)-acting 
non-parkinsonian drugs such as antidepressants with antimuscarinic properties (eg, tricyclic 
antidepressants) and benzodiazepines. The withdrawal of anticholinergic medication, 
amantadine, selegiline and dopamine agonists can also be considered along with the optimisation 
of levodopa therapy (without causing psychosis). The aim is to maximise motor control, but 
minimise impact on cognition.48,167

Although no studies are reported that specifically evaluate these first line approaches to treating 
dementia in PD the guideline development group considers them to reflect good clinical practice. 
In a proportion of patients these approaches will not substantially improve cognition.

5.10.2 CHOlINeSTeRASe INHIbITORS

There is evidence to suggest a correlation between pathological changes in the cholinergic 
neurotransmitter system in PD and the level of cognitive impairment or presence of dementia,167 
suggesting possible therapeutic benefit from the use of cholinesterase inhibitors.

Several cholinesterase inhibitors have been studied in patients with PD,48,166,167,169,170 although 
most studies have used the drug rivastigmine.
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four reviews concluded that rivastigmine should be considered in patients with mild to moderate 
dementia (Mini-Mental State examination MMSe 10-24) and Parkinson’s disease, but note that the 
magnitude of benefit is modest and tremor may be exacerbated and vomiting increased.48,166,169,170 
The largest study of 541 patients found small, but statistically significant, increases in performance 
on the Alzheimer’s Disease Assessment Scale-Cognitive (ADAS-cog; p<0.001) and on the 
Alzheimer’s Disease Cooperative Study Clinician’s Global Impression of Change (ADCS-CGIC; 
p=0.007).171 In terms of activities of daily living (ADl), the Alzheimer’s Disease Cooperative 
Study-ADl scale, there was a significant benefit (p=0.02) for the rivastigmine group, but the 
effect size was small/medium.

Rivastigmine, which is available in both tablet and transdermal patch forms, is licensed for the 
treatment of patients with Parkinson’s disease and dementia but in the absence of a submission 
from the holder of the marketing authorisation, SMC has not recommended this drug for use 
in NHSScotland for the indication of Parkinson’s disease alone.

Three small RCTs have examined the effects of donepezil.172-174 Two172,174 reported statistically 
significant improvements on MMSe score (p=0.013 and 0.0044 respectively), whilst one173 
found no statistical improvement in MMSe score (but a significant improvement on the Dementia 
Rating Scale). The studies varied in terms of frequency of adverse side effects of donepezil. 
Two trials172,174 concluded that donepezil was well tolerated and did not worsen PD symptoms, 
whilst one reported very poor tolerance.173

There is insufficient evidence to determine the effectiveness of galantamine or any other 
cholinesterase drugs.

The SIGN guideline on management of patients with dementia discusses the use of cholinesterase 
inhibitors further.175

��; In patients with Parkinson’s disease and cognitive impairment treatable causes of dementia 
should be investigated and, if present, treated.

��; The exclusion of any other non-parkinsonian drugs which act on the central nervous 
system, withdrawal of anticholinergic medication, amantadine, selegiline and dopamine 
agonists should be considered.

5.10.3 DePReSSION

Depression is commonly reported in patients with PD (see section 4.4). Mood disorders including 
depression are thought to affect up to 50% of patients.176 There is significant overlap in the 
common symptoms of depression, cognitive impairment and Parkinson’s disease including social 
withdrawal, flattened affect, lack of motivation and reduced motor activity making diagnosis 
of depression difficult in patients with PD.

In depressed patients with PD the underlying mechanism for development of symptoms is poorly 
understood, though thought to be related to similar changes in serotonergic, adrenergic and 
dopaminergic pathways found in major depression. It has been suggested that depression in 
patients with PD may be related more to the underlying pathology associated with Parkinson’s 
disease itself rather than a behavioural response to the psychosocial aspects of the illness.48

evidence of an effective treatment for depression in patients with PD is limited. Three systematic 
reviews of pharmacological therapy have been identified but no trials were identified in relation 
to psychotherapy.

One systematic review included six RCTs, three comparing active treatment to placebo 
and three comparing two active treatments.48 The review concluded that amitriptyline was 
effective in treating depression in patients with PD although this had to be balanced against its 
anticholinergic side effects. There was insufficient evidence to support the efficacy or lack of 
efficacy of any other antidepressant.

5  Pharmacological management
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A meta-analysis included 11 trials of which only two were placebo controlled; a particular 
problem for depression in patients with PD due to the large placebo effect. Results indicated 
significant reductions in depression ratings following both antidepressant treatment and placebo 
administration. There was no significant difference between these reductions (p=0.44).177

Another systematic review of treatments for depression in patients with PD identified only three 
RCTs involving antidepressant drug therapy and none involving behavioural therapies.178 The 
studies were small and of moderate quality and the review concluded that there was insufficient 
evidence to make recommendations in relation to treatment with antidepressants.

A subsequent RCT compared desipramine (a tricyclic antidepressant) or citalopram (a selective 
serotonin reuptake inhibitor) to placebo. After 14 days, desipramine prompted an improvement 
in the MADRS score, compared with citalopram and placebo. both antidepressants produced 
significant improvements in the MADRS score after 30 days. Mild adverse events were twice 
as frequent in the desipramine group as in the other groups.179

In clinical practice a wide range of antidepressant medication is available with an established 
evidence base for the efficacy in treatment of major depressive illness although this has not 
been replicated within the limited range of studies in patients with depression in Parkinson’s 
disease. It is not possible to make a specific recommendation for pharmacological treatment of 
depression in patients with PD. Whilst there is some evidence for the effectiveness of tricyclic 
antidepressants (amitriptyline and desipramine), the importance of this is offset by adverse 
effects and the short term follow up in the relevant RCTs.

5.10.4 PSyCHOSIS

Psychosis is one of the key neuropsychiatric features of PD and is associated with a significant 
degree of disability.180 Psychosis describes a wide range of symptoms including hallucinations, 
delusions and paranoid beliefs. In PD, visual hallucinations are the most prevalent manifestation 
occurring in between 30% to 40% of hospital based patients.167 Many of the drug treatments 
for PD can exacerbate psychosis and antipsychotic medication might worsen motor symptoms, 
making clinical management problematic.

Whilst the neuropathological changes resulting in psychosis in PD are not well understood the 
primary modality of psychosis is visual hallucinations. It has been suggested that decreased 
cerebral activation in both occipital temporal parietal regions and frontal eye fields may be 
involved in altering visual attentional pathways.167

Two systematic reviews relating to the treatment of psychosis and reducing the risk of drug-
induced hallucinations and psychosis in patients with PD were identified. One systematic review 
included seven RCTs involving 419 patients.181 The trials compared the antipsychotics clozapine, 
quetiapine or olanzapine versus placebo. One trial compared clozapine versus quetiapine. 
Patients receiving clozapine improved significantly more than the placebo groups on the CGI 
change scale (weighted mean difference WMD -1.1, 95% CI -1.24 to -0.97; p<0.0001). Patients 
receiving quetiapine showed no significant difference to placebo groups, although it was not 
possible to include data from these trials in a meta-analysis. Patients receiving olanzapine showed 
no significant difference to placebo groups (WMD 0.13, 95% CI -0.27 to 0.53; p=0.52). In the 
head-to-head comparison no significant difference was recorded between patients receiving 
clozapine or quetiapine (WMD -0.20, 95% CI -0.57 to 0.1).

The other systematic review was published before the above study and did not include any 
trials that were not included in the later publication.48 Its conclusions were similar to the later 
review.

One RCT not included in either systematic review was identified.182 This compared the 
efficacy of quetiapine versus clozapine for the treatment of psychosis in 27 patients with PD. 
both drugs were effective in treating psychotic symptoms as measured by CGI scale ratings 
though clozapine produced more improvement on specific measures relating to frequency of 
hallucinations and delusions.

Clozapine is associated with agranulocytosis and regular monitoring of total white blood cell 
count and absolute neutrophil count is necessary for patients treated with this drug.183
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In summary, olanzapine is not helpful in improving psychosis in PD and worsens motor 
symptoms. Clozapine is effective in treatment of psychosis and also, in some cases, improved 
motor function. quetiapine produced some improvement in psychotic symptoms with no 
benefit over clozapine. quetiapine is not licensed for the treatment of patients with psychosis 
in Parkinson’s disease, however clozapine is licensed for this indication. Where patients are 
not distressed by hallucinations, given the fact that antipsychotic medication might worsen the 
motor symptoms, a clinical decision may be made either not to treat symptoms or rationalise 
dopaminergic therapy.

 before considering use of antipsychotic medications, other treatable causes of psychosis  ;
should be excluded.

 a  Patients with psychosis in Parkinson’s disease should be considered for treatment with 
low-dose clozapine and undergo weekly monitoring for the first 18 weeks of treatment 
followed by fortnightly monitoring for the first year and then monthly thereafter.

 B  where weekly monitoring of blood is not possible on a consistent basis, low-dose 
quetiapine should be considered as an alternative antipsychotic for the treatment of 
patients with psychosis in Parkinson’s disease.

5  Pharmacological management
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6 Provision of information

This section reflects the issues likely to be of most concern to patients and their carers. These 
points are provided for use by health professionals when discussing Parkinson’s disease with 
patients and carers and in guiding the production of locally produced information materials.

6.1 sources of further information

NATIONAl ORGANISATIONS SPeCIfIC TO PARkINSON’S DISeASe

Parkinson’s Disease society (scottish office) 
forsyth House, lomond Court, Castle business Park 
Stirling fk9 4Tu 
Tel: 01786 433811 • Helpline: 0808 800 0303 
email: pds.scotland@parkinsons.org.uk  
Website: www.parkinsons.org.uk/scotland 

This uk charity supports people with Parkinson’s disease and their families. The helpline is 
a confidential service staffed by registered nurses and advisors who offer advice, information 
and support to anyone affected by Parkinson’s disease. The society provides a range of books, 
information sheets and DvDs. A number of local support groups throughout Scotland are 
available to help patients and their carers meet with people in a similar situation. 

Younger Parkinson’s network 
Tel: 01656 663 284 
e-mail: alunmorgan@btinternet.com  
Website: www.yap-web.net

This is a self-help group within the Parkinson’s Disease Society which provides a focus for 
the needs of younger people with Parkinson’s.

OTHeR NATIONAl ORGANISATIONS

alzheimer scotland – action on Dementia 
22 Drumsheugh Gardens 
edinburgh eH3 7RN 
Tel:  0131 243 1453 • 24 hour free helpline: 0808 808 3000 
email: alzheimer@alzscot.org  
Website: www.alzscot.org.uk 

Alzheimer Scotland provides people with dementia, carers and families with information and 
practical advice.

alzheimer’s society 
Devon House, 58 St katherine’s Way 
london e1W 1Jx 
Tel: 020 7423 3500 • Helpline: 0845 300 0336 
Website: www.alzheimers.org.uk

The Alzheimer’s Society provides people with dementia and carers with information to help them 
cope with every aspect of living with dementia. It offers a range of factsheets and booklets.

carers scotland 
The Cottage, 21 Pearce Street 
Glasgow, G51 3uT 
Phone: 0141 445 3070 
Website: www.carerscotland.org 
e-mail: info@carerscotland.org 

Carers Scotland provides information and advice to carers on all aspects of caring. 
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citizens’ advice scotland 
1st floor, Spectrum House 
2 Powderhall Road 
edinburgh eH7 4Gb 
Website: www.cas.org.uk

Citizens’ Advice bureaux (CAbs) are local independent charities that provide free, confidential 
and impartial advice to people who need it. Citizens’ Advice Scotland is the umbrella body that 
provides support to local CAbs and maintains a list of local offices on its website. 

crossroads scotland 
24 George Square 
Glasgow G2 1eN 
Tel: 0141 226 3793 
Website: www.crossroads-scotland.co.uk

Crossroads provides practical support to carers.

Department for work and Pensions (DwP) 
www.dwp.gov.uk

The DWP website can give you details on benefits to which people with Parkinson’s disease 
may be entitled.

DVla Drivers group 
DvlA, Swansea SA99 1Tu 
Tel: 0870 600 0301 
email: eftd@dvla.gsi.gov.uk 
Website: www.direct.gov.uk

you can give DvlA information about your medical condition (or conditions) by post, phone 
or fax, or by email using a questionnaire available on the website.

lewy Body society 
Hudson House, 8 Albany St  
edinburgh eH1 3qb 
Tel: 0131 473 2385  
email: info:lewybody.org  
Website: www.lewybody.org 

The lewy body Society offers a range of information sources for people with lewy body dementia 
and their families.

national tremor foundation 
Harold Wood Hospital, Gubbins lane 
Romford, essex RM3 0be 
Tel: (freephone) 0800 3288046 • Tel: 01708 386 399 
Website: www.tremor.org.uk

Offers a support and advice service to people of all ages who have been diagnosed with a 
tremor of all types.

nhs 24 
Tel: 08454 24 24 24 
Website: www.nhs24.com 

NHS 24 is a 24 hour nurse-led helpline providing confidential health-care advice and 
information. 

6  ProVision of information
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Princess royal trust for carers  
Charles Oakley House, 125 West Regent Street 
Glasgow G2 2SD 
Tel: 0141 221 5066  
email: infoscotland@carers.org 
Website: www.carers.org.uk

The Princess Royal Trust for Carers provides information, advice and support to Scotland’s 
carers and young carers.

PsP association 
PSP House, 167 Waitling Street West 
Towcester, Northamptonshire NN12 6bx 
Tel: 01327 322410 • fax: 01327 322412 
email: psp@pspeur.org 
Website: www.pspeur.org

The PSP Association provides information and support to people affected by Progressive 
Supranuclear Palsy and Cortico basal Degeneration and their families.

samaritans 
The upper Mill, kingston Road 
ewell, Surrey kT17 2Af  
Tel: 020 8394 8300 • Fax: 020 8394 8301 
email: admin@samaritans.org 
Website: www.samaritans.org.uk  
Helpline: 08457 90 90 90

email: jo@samaritans.org

Write to: 
Chris 
PO box 90, Stirling fk8 2SA.

Samaritans is available 24 hours a day to provide confidential and emotional support for people 
who are feeling despair and distress.

sarah matheson trust for multiple system atrophy 
Southbank House, black Prince Road  
london Se1 7SJ  
Tel: 0207 9404666 
email: office@msaweb.co.uk 
Website: www.msaweb.co.uk 

The Sarah Matheson Trust provides information and support to people and carers affected by 
multiple system atrophy and other autonomic conditions. 
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6.2 checklist for ProVision of information

This section explains what information a person with confirmed or possible Parkinson’s disease 
and their carer can reasonably expect to be provided with at key stages of the patient journey. 
The checklist was designed by members of the guideline development group based on their 
experience and understanding of the evidence base. The checklist is neither exhaustive nor 
exclusive.

Parkinson’s disease can be very traumatic for those with the condition and their families, in 
terms of symptoms, progression and changing dynamics within the family. To help families 
cope, they need support and reassurance from healthcare professionals and other sources, 
where appropriate. Information should be offered continuously throughout the patient journey 
by the appropriate member of the multidisciplinary team. This information should balance the 
need for people to have adequate time to consider potential changes in the condition and/
or its treatment before they happen with the need to avoid unnecessary concern. Healthcare 
professionals should use their judgement to assess the level and pace of information required 
at each stage. A narrative review which identifies some of the issues with which people with 
Parkinson’s disease are concerned is included in section 3.

when Parkinson’s disease is suspected

 ensure the person with suspected Parkinson’s disease understands the importance of being  �
referred to a specialist before any treatment is started.
 Inform the person with possible Parkinson’s disease of the difficulty of diagnosing the  �
condition. Discuss parkinsonism with the person and their carer, advising them that their 
symptoms may also be symptoms of other disorders.

Diagnosis

 emphasise to the person with a probable or confirmed diagnosis of Parkinson’s disease that the  �
condition affects individuals differently and not all patients will experience all symptoms.
 Remind the person with a probable diagnosis of Parkinson’s disease of the difficulty of  �
confirming the diagnosis. Discuss parkinsonism with the person and their carer, reminding 
them that their symptoms may also be symptoms of other disorders and that the diagnosis 
may change in future.
 Acknowledge the fear that the person and their carer may be experiencing and ensure they  �
have a continuing point of contact for relevant sources of support, eg Parkinson’s disease 
nurse specialist or voluntary organisations (listed in section 6.1)
 Address any misconceptions that the person and their carer may have and explore their  �
understanding of the disease through targeted questioning, such as:

“What do you know about Parkinson’s disease?” -
“What do you want to know?” -

Address any anxieties which patients and carers may have by providing information which 
addresses the following questions:

“Why me?”  -
“How will I cope?” -
“Will I be able to work?” -
“What will I tell my family and friends?” -
“What will the condition do to my relationships?” -
“Will I die because of the condition?” -
“Who will look after me if I can no longer look after myself?” -

 ensure that the person and their carer understand that Parkinson’s disease is not  �
contagious.
 ensure that if the person and their carer are concerned about the risk of passing Parkinson’s  �
disease on, they have an understanding of the small number of cases that have genetic links.  
Offer reassurance that the probability of passing the disease on is very small. 

6  ProVision of information
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The following carer issues should be discussed, as appropriate:

expectations �
impact on families and relationships -
stress and coping abilities associated with changing/loss of roles -
sources of support ( - see section 6.1)
availability and help offered by social services -
availability of respite care. -

 ensure that driving issues such as insurance and the need to inform the DvlA are  �
discussed.
The following practical needs should also be discussed with the person and their carer: �

financial issues and where to get advice ( - see section 6.1)
employment issues and the availability of Disability employment Advisors. -

treatment 

 Remind the person and their carer that everyone with Parkinson’s disease will have different  �
symptoms and that they may respond differently to treatment.
 ensure that the person and their carer understand that Parkinson’s disease is a progressive  �
condition, that it does not have a cure and that the aim of treatment is to control symptoms/
improve quality of life.
 Inform the person and their carer that they will receive ongoing treatment and that their  �
condition and care will be regularly reviewed.
 Inform the person and their carer that their care will be delivered by a multidisciplinary  �
team, in consultation with them and their carer.
 Discuss the treatment options and ensure that the person and their carer are involved in  �
making decisions about their medication and other treatments.
 ensure that the person and their carer are offered verbal and/or written information on drugs  �
they are considering.
 Advise the person and their carer to be cautious when accessing internet sites for information  �
and highlight the websites listed in section 6.1.
 Discuss adverse effects of medication and emphasise to the person and their carer that  �
medication should not be stopped if adverse effects occur. encourage the person and their 
carer to seek advice from their healthcare professional if adverse effects are experienced.
 emphasise to the person and their carer the importance of informing their specialist of  �
medication prescribed for other conditions, and any herbal or complementary treatments 
being used to avoid interactions with antiparkinsonian medication.
 ensure that the person and their carer are fully aware of other options, eg physiotherapy,  �
speech and language therapy and occupational therapy, and advise them of the referral 
process – eg self referral may be an option in some localities. 
 encourage the person and their carer to advise healthcare professionals of non-motor  �
symptoms experienced, including mental health symptoms (eg depression, compulsive 
behaviours, hallucinations, etc). Highlight the availability of the non-motor symptoms 
questionnaire from the Parkinson’s Disease Society’s website which can help patients report 
symptoms to healthcare professionals. If patients ask for specific information on non-motor 
symptoms eg dementia, this should be offered.
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Palliative care

 Create awareness of palliative care teams and advise the person and their carer that they  �
can self refer or be referred by a healthcare professional.
 Inform the person and their carer that the goal of palliative care is to achieve the best quality  �
of life and that it seeks neither to shorten nor prolong life.
 ensure that the person and their carer have the opportunity to discuss their feelings if they are  �
moving from their own home to live in a care home or hospital, reassure them that they can 
still access the specialist Parkinson’s disease team and give details about how to do this.
The following issues should be addressed: �

fear (for the person, their carer and family) -
guilt -
 end of life issues, eg choice about where to live and die and decisions about  -
treatment.

6  ProVision of information
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7 implementing the guideline

This section provides advice on the resource implications associated with implementing the 
key clinical recommendations, and advice on audit as a tool to aid implementation.

Implementation of national clinical guidelines is the responsibility of each NHS board and is an 
essential part of clinical governance. Mechanisms should be in place to review care provided 
against the guideline recommendations. The reasons for any differences should be assessed 
and addressed where appropriate. local arrangements should then be made to implement the 
national guideline in individual hospitals, units and practices.

7.1 resource imPlications of keY recommenDations

The guideline development group did not identify any significant resource implications 
associated with the key recommendations.

7.2 auDiting current Practice

A first step in implementing a clinical practice guideline is to gain an understanding of current 
clinical practice. Audit tools designed around guideline recommendations can assist in this 
process. Audit tools should be comprehensive but not time consuming to use. Successful 
implementation and audit of guideline recommendations requires good communication between 
staff and multidisciplinary team working.

The guideline development group has identified the following as key points to audit to assist 
with the implementation of this guideline:

recommendation audit point options
c Patients with suspected Parkinson’s 

disease should be referred untreated 
to a hospital clinician with sufficient 
expertise in movement disorders to 
make the diagnosis.

Was the patient referred 
untreated to a hospital 
clinician with sufficient 
expertise in movement 
disorders to make a 
diagnosis?

Record drug class 
if treatment has 
already started

a

a

a

B

B

Patients with early Parkinson’s 
disease and motor symptoms may 
be considered for treatment with 
levodopa in combination with a 
dopa decarboxylase inhibitor.

Patients with early Parkinson’s 
disease and motor symptoms may be 
considered for treatment with oral/
transdermal dopamine agonists.

Patients with early Parkinson’s 
disease and motor symptoms may 
be considered for treatment with 
monoamine oxidase b inhibitors.

Anticholinergic drugs should not 
be used as first line treatment in 
patients with Parkinson’s disease

ergot derived dopamine agonists 
should not be used as first line 
treatment for Parkinson’s disease.

What drug classes were 
used to treat patients 
with motor symptoms in 
early disease?

Recommended
 levodopa (with  �
DDI), 
 Non-ergot  �
dopamine 
agonists (oral or 
transdermal),
 MAO-b  �
inhibitors

Not recommended
Anticholinergics �
Amantadine �
 ergot derived  �
dopamine 
agonists
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a Patients should be warned about 
the potential for dopamine agonists 
to cause impulse control disorders, 
excessive daytime somnolence 
and the implications for driving/
operating machinery.

Was appropriate 
information provided 
to patients prescribed 
dopamine agonists?

Record provision of 
information:

 Discussion with  �
medical staff
 Discussion with  �
nursing staff
Written material �
Website �
Other �

7.3 aDVice to nhsscotlanD from the scottish meDicines consortium

The Scottish Medicines Consortium has issued guidance on the following medications.

Rasagiline is not recommended for use within NHSScotland for the treatment of idiopathic 
Parkinson’s disease as adjunct therapy (with levodopa) in patients with end of dose fluctuations 
(November 2006). Rasagiline reduces 'off' time in patients with Parkinson’s disease and end 
of dose fluctuations on levodopa, similar to reductions shown with the less effective of two 
currently marketed catechol-o-methyl transferase inhibitors. The economic case has not been 
demonstrated.184

Ropinirole 2 mg, 4 mg, 8 mg prolonged-release tablets (Requip® xl) are accepted for use in 
NHSScotland for the treatment of idiopathic Parkinson’s disease in patients already taking 
ropinirole immediate-release tablets and in whom adequate symptomatic control has been 
established (August 2008).185

levodopa, carbidopa and entacapone combination (Stalevo®) is accepted for use in NHSScotland 
for the treatment of patients with Parkinson’s disease and end of dose motor fluctuations not 
stabilised on levodopa/dopa decarboxylase inhibitor treatment (January 2004).186

Rivastigmine (exelon) is not recommended for use within NHSScotland for the treatment of mild 
to moderately severe dementia in patients with idiopathic Parkinson’s disease (July 2006).187 
The holder of the marketing authorisation has not made a submission to SMC regarding this 
product in this indication.

Co-careldopa intestinal gel (Duodopa®) is not recommended for use within NHSScotland for the 
treatment of advanced levodopa-responsive Parkinson’s disease with severe motor fluctuations 
and hyperkinesia/dyskinesia when available combinations of medicinal products for Parkinson’s 
disease have not given satisfactory results (September 2006).188 In the pivotal study an increase 
in ‘on’ time was achieved compared with individually optimised conventional combinations of 
Parkinson’s disease medication. However, the economic case has not been demonstrated.

further information is available from the SMC website www.scottishmedicines.org.uk

7  imPlementing the guiDeline
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8 the evidence base

8.1 sYstematic literature reView

8.1.1 quANTITATIve SeARCH PARAMeTeRS

The literature review for this guideline addressed a set of key questions defined by the guideline 
development group. Searches were carried out for the period 1998-2008, with some covering 
the period 1980-2008. Databases used were the Cochrane Database of Systematic Reviews, 
Cochrane Controlled Trials Register, CINAHl, embase, Medline and PsychINfO. A search of 
key terms and key sites was also carried out on the Internet. A copy of the Medline version of 
the main strategy will be included in the “supporting materials” section of the SIGN website after 
publication. Members of the guideline development group contributed additional literature.

The searches identified 2,448 papers of potential interest. Of these 640 were identified as having 
the potential to form part of the evidence base and were reviewed in detail.

8.1.2 IDeNTIfyING quAlITATIve evIDeNCe

A literature search was carried out covering the databases CINAHl, embase, Medline, and 
PsychINfO for the period 1998-2008. This search focused on the identification of qualitative 
literature relevant to the following themes in Parkinson’s disease: communication, information 
needs, family/carer needs, attitudes to drug therapy, non-motor symptoms and multidisciplinary 
team working. A copy of this search strategy is available on the SIGN website.

The initial result from this search was 597 references. An initial sift of the results aimed at 
removing clearly irrelevant papers and focusing on research journals reduced this number to 
55 references.

Two pairs of reviewers independently reviewed this list of abstracts to identify relevant papers. At 
the end of this process, the number of papers considered to be of relevance was reduced to 10.

each pair of reviewers was then asked to identify themes that emerged from the joint list of 
selected papers, and to pick out papers that they thought represented the key issues underlying 
each theme. These papers were reviewed for methodological quality using the Critical Appraisals 
Skills Programme (CASP) checklist developed by the Public Health Resource unit, Oxford. 
At the conclusion of this process the papers included as evidence were split into six themes: 
communication, information needs, family/carer needs, attitudes to drug therapy, non-motor 
symptoms and multidisciplinary team working.

8.2 recommenDations for research

The guideline development group was not able to identify sufficient evidence to answer all of 
the key questions asked in this guideline. The following areas for further research have been 
identified:

identification of disease modifying treatments for PD. �
identification of more sensitive and specific investigations for the diagnosis of PD. �
 characterisation of the monogenic forms of parkinsonism in more detail, specifically with  �
regard to genetic counselling for families.
 are some monogenic forms of parkinsonism distinct from what is considered to be idiopathic  �
PD?
 identification of more effective treatments for the management of motor complications and  �
for cognitive/psychiatric/other non-motor symptoms.
comparison of rasagline and selegiline in early and advanced PD.  �
examination of the impact of age on efficacy of antiparkinsonian drugs. �
 identification of better strategies for prognostic modelling to help inform patients and their  �
carers.
 identification of the most efficient, and cost effective model of delivering health care to  �
patients with PD in the uk.
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9 Development of the guideline

9.1 introDuction

SIGN is a collaborative network of clinicians, other healthcare professionals and patient 
organisations and is part of NHS quality Improvement Scotland. SIGN guidelines are developed 
by multidisciplinary groups of practising clinicians using a standard methodology based on a 
systematic review of the evidence. further details about SIGN and the guideline development 
methodology are contained in “SIGN 50: A Guideline Developer’s Handbook”, available at 
www.sign.ac.uk

9.2 the guiDeline DeVeloPment grouP
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Mr Alan Dunbar    Patient representative, Edinburgh
Professor Jonathan evans Professor of Applied Neuropsychology, Gartnavel Hospital,  
    Glasgow
Ms Alison foster   Senior Pharmacist, Ayr Hospital
Dr Duncan Gray   Associate Specialist, Care of the Elderly, Raigmore Hospital,  
    Inverness
Dr Conor Maguire   Consultant in Medicine for the Elderly, Royal Victoria and   
    Western General Hospitals, Edinburgh
Dr Moray Nairn    Programme Manager, SIGN
Dr Neil Prentice    Senior Lecturer in Old Age Psychiatry, Murray Royal   
    Hospital, Perth
Dr edwin Robertson   General Practitioner, Alexandria
Dr Stuart Rochow   Consultant in Medicine for the Elderly, Woodend Hospital,  
    Aberdeen
Ms Shona Scott    Parkinson’s Disease Nurse Specialist, Royal Alexandra   
    Hospital, Paisley
Mr Andrew Sim    Scotland Manager, Parkinson’s Disease Society
Dr Graeme Simpson   Consultant in Geriatric Medicine, Royal Alexandra Hospital,  
    Paisley
Dr David Stewart   Consultant in Medicine for the Elderly, Victoria Infirmary,   
    Glasgow
Ms Carol vennard   Parkinson’s Disease Nurse Specialist, Southern General   
    Hospital, Glasgow

9  DeVeloPment of the guiDeline
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the narratiVe reView suBgrouP

Dr Derek Jones    Lecturer in Occupational Therapy, Queen Margaret   
(Co-Chair)    University, Edinburgh
Dr Moray Nairn    Programme Manager, SIGN 
(Co-Chair)
Dr kieran breen    Director of Research and Development, Parkinson’s Disease  
    Society, London
Mr Phillip Dry    Patient representative, Greenock
Mr Alan Dunbar    Patient representative, Edinburgh
Dr edwin Robertson   General Practitioner, Alexandria
Ms Shona Scott    Parkinson’s disease Nurse Specialist, Royal Alexandra   
    Hospital, Paisley
Ms Carol vennard   Parkinson’s disease Nurse Specialist, Southern General   
    Hospital, Glasgow

The membership of the guideline development group was confirmed following consultation 
with the member organisations of SIGN. All members of the guideline development group 
made declarations of interest and further details of these are available on request from the SIGN 
executive. Guideline development and literature review expertise, support and facilitation were 
provided by the SIGN executive.

9.3 consultation anD Peer reView

9.3.1 NATIONAl OPeN MeeTING

A national open meeting is the main consultative phase of SIGN guideline development, at 
which the guideline development group presents its draft recommendations for the first time. 
The national open meeting for this guideline was held on 18 September 2008 and was attended 
by 131 representatives of all the key specialties relevant to the guideline. The draft guideline 
was also available on the SIGN website for a limited period at this stage to allow those unable 
to attend the meeting to contribute to the development of the guideline.

9.3.2 SPeCIAlIST RevIeW

This guideline was also reviewed in draft form by the following independent expert referees, 
who were asked to comment primarily on the comprehensiveness and accuracy of interpretation 
of the evidence base supporting the recommendations in the guideline. The guideline group 
addresses every comment made by an external reviewer, and must justify any disagreement 
with the reviewer’s comments.

SIGN is very grateful to all of these experts for their contribution to the guideline.
Association of british  
Neurologists, and  
Royal College of Physicians,  
london 
Mrs Jean ballantyne   Scottish Council Chair, Parkinson’s Disease Society, Fife
Mrs Margo biggs   Volunteer member, Local Advisory Council, Falkirk
Dr Richard Coleman   Consultant Neurologist, Aberdeen Royal Infirmary
Dr Nicki Colledge   Consultant Physician in Medicine for the Elderly, Liberton   
    Hospital and Royal Infirmary, Edinburgh
Dr Sara Davies    Public Health Consultant, Scottish Government Health and  
    Wellbeing Directorate, Edinburgh
Dr Catriona ferris   Consultant Geriatrician, Crosshouse Hospital, Kilmarnock
Dr Peter fletcher   Consultant Geriatrician, Delancey Hospital, Cheltenham
Dr Maria Galea    General Practitioner, Blackhall Medical Centre, Edinburgh
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Mr Andy Hockey   Healthcare Strategy Manager, Lundbeck Ltd (UK)
Ms Pam McGuire   Clinical Pharmacist, Lorn and Islands Hospital, Oban
Dr Colin Mumford   Consultant Neurologist, Western General, Edinburgh and   
    Specialty Adviser for Neurology to the Chief Medical Officer
Mrs fiona Needleman   Lead Pharmacist, Medication Safety, Southern General   
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Dr brian Pentland   Consultant in Rehabilitation Medicine, Astley Ainslie   
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Ms Joy Reid    Lead Clinical Nurse Specialist in Parkinson’s Disease,   
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9.3.3 SIGN eDITORIAl GROuP

As a final quality control check, the guideline is reviewed by an editorial group comprising 
the relevant specialty representatives on SIGN Council to ensure that the specialist reviewers’ 
comments have been addressed adequately and that any risk of bias in the guideline 
development process as a whole has been minimised. The editorial group for this guideline 
was as follows:
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abbreviations

aDas-cog  Alzheimer’s Disease Assessment Scale-Cognitive

aDcs-cgic  Alzheimer’s Disease Cooperative Study Clinician’s Global Impression  
   of Change 

aDl   Activities of Daily living

BDi   beck Depression Inventory

Bnf   british National formulary

BP   blood pressure

cgi   Clinical Global Impression of change scale

ci   confidence interval

cns   central nervous system

comPass-oD  Composite Autonomic Symptom Scale

comt   catechol-o-methyl transferase

ct   computed tomography

Da   dopamine agonist

DatatoP  Deprenyl and Tocopherol Antioxidative Therapy of Parkinsonism  
   trial

DDi   dopa decarboxylase inhibitor

DDs   dopamine dysregulation syndrome

DlB   dementia with lewy bodies

Dsm   Diagnostic and Statistical Manual of Mental Disorders

eDs   excessive daytime sleepiness

ellDoPa  earlier versus later levodopa Therapy in Parkinson Disease trial

ess   epworth Sleepiness Scale

fog   freezing of gait

gDs   Geriatric Depression Scale

gP   general practitioner

gsDs   General Sleep Disturbance Scale

haDs   Hospital Anxiety and Depression Scale

ham-D  The Hamilton Depression Rating Scale

icD   impulse control disorder
123i-fP-cit  N-ω-fluropropyl-2β-caroboxymethoxy-3β-(4-iodophenyl)tropane

largo  lasting effect in Adjunct therapy with Rasagiline Given Once daily  
   trial

l DoPs  l threo 3,4,dihydroxyphenylserine

liD   levodopa induced dyskinesias

lr   likelihood ratio

lrrk2   leucine-rich repeat kinase 2
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maDrs  Montgomery-Asberg Depression Rating Scale

mao-B  monoamine oxidase b

mD   mean difference

mmse   Mini-Mental State examination

mri   magnetic resonance imaging

msa   multiple system atrophy

mta   multiple technology appraisal

nhs Qis  NHS quality Improvement Scotland

nice   National Institute for Health and Clinical excellence

oh   orthostatic (postural) hypotension

or   odds ratio

PD   Parkinson’s disease

PDrg-uk  Parkinson’s Disease Research Group of the united kingdom trial

Pet   positron emission tomography

PsP   progressive supranuclear palsy

rct   randomised controlled trial

sign   Scottish Intercollegiate Guidelines Network

smc   Scottish Medicines Consortium

sPc   summary of product characteristics

sPect   single photon emission computed tomography

sss   Stanford Sleepiness Scale

temPo  Rasagiline Mesylate [TvP-1012] in early Monotherapy for Parkinson’s  
   Disease Outpatients trial

uPDrs  unified Parkinson’s Disease Rating Scale

uPsit   university of Pennsylvania Smell Identification Test

wmD   weighted mean difference

aBBreViations
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annex 1
key questions used to develop the guideline

DIAGNOSIS 

key question See guideline section
1.  In patients with suspected Parkinson’s disease, what is 

the sensitivity and specificity of:
 Clinical expert diagnosis in early and late stages of  �
PD v post mortem reference standard?
 uk brain bank criteria in early and late stages of PD  � v 
post mortem reference standard?
 Gelb criteria in early and late stages of PD  � v post 
mortem reference standard?
 Clinical expert diagnosis  � v research criteria (uk brain 
bank or Gelb) in early and late stages of PD?

4.1

2.  What is the diagnostic accuracy of diagnoses carried out 
by:

A generalist in a secondary care setting v a specialist? �
 A general practitioner in a primary care setting v a  �
specialist?

4.2

3.  In patients with suspected parkinsonism, what is the 
diagnostic accuracy (sensitivity, specificity, likelihood 
ratios) of functional imaging (PeT, SPeCT, (using fP-
CIT or TRODAT-1), fMRI) for the differential diagnosis 
of idiopathic PD from other conditions (drug-induced 
PD, degenerative PD, vascular PD, essential tremor, 
dementia with lewy bodies (Dlb), progressive 
supranuclear palsy (PSP), multiple system atrophy (MSA), 
dystonia or Wilson’s disease)?

4.3.1

4.  In patients with suspected parkinsonism, what is the 
diagnostic accuracy (sensitivity, specificity, likelihood 
ratios) of structural imaging of the brain (CT, MRI, 
transcranial ultrasound) for the differential diagnosis 
of idiopathic PD from other conditions (drug induced 
PD, degenerative PD, vascular PD, essential tremor, 
dementia with lewy bodies (Dlb), progressive 
supranuclear palsy (PSP), multiple system atrophy (MSA), 
dystonia or Wilson’s disease)? (Consider: primary and 
secondary care)

4.3.2

5.  In patients with suspected parkinsonism, what is the 
diagnostic accuracy (sensitivity, specificity, likelihood 
ratios) of:

acute dopaminergic challenge testing (1 dose only?) �
 a trial of chronic dopaminergic testing (minimum  �
period of trial?)

for the differential diagnosis of idiopathic PD from other 
conditions (drug induced PD, degenerative PD, vascular PD, 
essential tremor, dementia with lewy bodies (Dlb), progressive 
supranuclear palsy (PSP), multiple system atrophy (MSA), 
isolated gait disorder)?

4.3.3
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6.    In patients with suspected parkinsonism, what is the 
diagnostic accuracy (sensitivity, specificity, likelihood 
ratios) of olfactory testing for the differential diagnosis of 
idiopathic PD from other conditions (essential tremor, 
vascular Parkinsonism, MSA)?

4.3.4

7a)      What is the prevalence of monogenic forms of 
Parkinson’s disease? 

7b)    What is the value of genetic testing to patients and 
relatives (positive consequences, eg certainty of diagnosis, 
reassurance if negative and negative consequences, eg 
guilt over risk to future generations, continued uncertainty 
if test negative, children living with risk if test positive)?

4.5

Referred to narrative review, 
but no evidence identified

8.    In patients with Parkinson’s disease, what are the 
diagnostic criteria for depression (positive/negative 
predictive values of rating scales compared to ICD 
criteria)?

4.4.1

PHARMACOlOGICAl MANAGeMeNT

key question See guideline section
9.     What is the relative efficacy of various antiparkinsonian 

treatments (levodopa, dopamine agonists, 
anticholinergics, COMT inhibitors, MAO-b inhibitors 
and amantadine) for patients with Parkinson’s disease in 
the following subgroups as measured by improvement 
in validated ratings scales:

younger (<75 at diagnosis) �
older (>75 at diagnosis) �

What are the adverse effects associated with each?

5.1, 5.2 and 5.5

10.   In patients with suspected PD what are the benefits 
and risks as measured by changes in validated ratings 
scales associated with instigating treatment with 
antiparkinsonian drugs (levodopa, dopamine agonists, 
anticholinergics, COMT inhibitors, MAO-b inhibitors 
and amantadine), at different time points:

 instigating treatment immediately (under 1 year from  �
diagnosis)?
waiting for one year or longer? �
delaying treatment until “functional impairment”? �

5.2

11.     In patients with Parkinson’s disease, what is the 
evidence for the benefit of oral nutritional supplements 
(eg vitamins, coenzyme q10) – in terms of an 
improvement in validated ratings scales or reduction in 
symptom severity or reduction in dyskinesia?

5.7

12.   In patients with Parkinson’s disease what is the 
evidence of adverse effects associated with ergot (eg 
bromocriptine, pergolide, lisuride, and cabergoline) v 
non-ergot (eg ropinirole and pramipexole) dopamine 
agonists and levodopa;

fibrotic effects �
impulse control disorders �
sleep disorder? �

5.1.2

13.    In patients with Parkinson’s disease on non-levodopa 
monotherapy early in the disease what symptoms prompt 
addition of second/rescue medication (levodopa)?

5.4

anneXes
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14.   In patients with Parkinson’s disease who have 
developed motor complications, what therapeutic 
strategies are effective in reducing these and dyskinesia, 
as measured by change in motor scores, and improving 
qol?

5.5

15.    What is the effectiveness of treatments for symptomatic 
postural hypotension in patients with Parkinson’s 
disease:

head up bed tilt �
fludrocortisone �
midodrine or other adrenergic drugs �
pyridostigmine �
domperidone �

5.8

16.   Is there an effective pharmacological treatment for 
reducing daytime sleepiness in patients with Parkinson’s 
disease? (eg modafanil, amantadine, selegiline?)

5.6

17.   In patients with Parkinson’s disease, is there any 
evidence for effective pharmacological treatment of gait 
disorders such as falls, freezing, gait initiation, hesitancy 
or postural instability?

5.9

18.   In patients with Parkinson’s disease developing early 
cognitive impairment, is there any evidence that either 
starting treatment with a cholinesterase inhibitor, 
or withdrawing dopaminergic therapy, leads to 
symptomatic improvement in cognitive function?

5.10.2

19.    In patients with Parkinson’s disease and depression, is 
there evidence that antidepressant therapy is superior to 
non-drug treatment in improving quality of life and/or 
depression scores?

5.10.3

20.    In patients with Parkinson’s disease with psychosis, is 
adding an atypical antipsychotic to antiparkinsonian 
medication better than reducing antiparkinsonian 
medication in terms of improving psychiatric symptoms 
without worsening motor symptoms?

5.10.4

21.   How can the risk of drug induced hallucinations and 
psychosis be minimised in patients with Parkinson’s 
disease?

5.10.4
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annex 2
Research criteria for diagnosis of Parkinson’s disease

uk PARkINSON’S DISeASe SOCIeTy bRAIN bANk CRITeRIA

Step 1: Diagnosis of a parkinsonian syndrome

 bradykinesia (slowness of initiation of voluntary movement with progressive reduction in  �
speed and amplitude of repetitive actions)
And at least one of the following: �

muscular rigidity h
4-6 Hz rest tremor h
 postural instability not caused by primary visual, vestibular, cerebellar, or  h
proprioceptive dysfunction.

Step 2: exclusion criteria for Parkinson’s disease. None of the following should be present:

History of repeated strokes with stepwise progression of parkinsonian features �
History of repeated head injury �
History of definite encephalitis �
Oculogyric crises �
Neuroleptic treatment at onset of symptoms �
More than one affected relative �
Sustained remission �
Strictly unilateral features after 3 years �
Supranuclear gaze palsy �
Cerebellar signs �
early severe autonomic involvement �
early severe dementia with disturbances of memory, language, and praxis �
babinski’s sign �
Presence of cerebral tumour or communicating hydrocephalus on CT scan �
Negative response to large doses of levodopa (if malabsorption excluded) �
MPTP exposure. �

Step 3: Supportive criteria for Parkinson’s disease (three or more required for diagnosis of 
definite Parkinson’s disease)

unilateral onset �
Rest tremor present �
Progressive disorder �
Persistent asymmetry affecting side of onset most �
excellent response (70-100%) to levodopa �
Severe levodopa-induced chorea �
levodopa response for 5 years or more �
Clinical course of 10 years or more �

anneXes
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Gelb CRITeRIA

group a features: characteristic of PD

Resting tremor �
bradykinesia �
Rigidity �
Asymmetric onset. �

group B features: suggestive of alternative diagnoses

features unusual early in the clinical course �
Prominent postural instability in the first 3 years after symptom onset h
freezing phenomena in the first 3 years h
Hallucinations unrelated to medications in the first 3 years h
Dementia preceding motor symptoms or in the first year. h

 Supranuclear gaze palsy (other than restriction of upward gaze) or slowing of vertical  �
saccades
Severe, symptomatic dysautonomia unrelated to medications �
 Documentation of a condition known to cause parkinsonism and plausibly connected to the  �
patient’s symptoms (such as suitably located focal brain lesions or neuroleptic use within 
the past 6 months).

criteria for PossiBle diagnosis of Parkinson’s disease

At least 2 of the 4 features in Group A are present; at least 1 of these is tremor or 
bradykinesia 

and;

either none of the features in Group b is present 

or symptoms have been present for less than 3 years, and none of the features in Group b is 
present to date

and;

either substantial and sustained response to levodopa or a dopamine agonist has been 
documented 

or patient has not had an adequate trial of levodopa or dopamine agonist.

criteria for ProBaBle diagnosis of Parkinson’s disease

At least 3 of the 4 features in Group A are present 

and;

none of the features in Group b is present (note: symptom duration of at least 3 years is needed 
to meet this requirement) 

and;

substantial and sustained response to levodopa or a dopamine agonist has been 
documented.

criterion for Definite diagnosis of Parkinson’s disease

post mortem confirmation
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annex 3
Non-motor symptoms questionnaire 

anneXes

Non-motor symptoms Questionnaire

Name: .................................................... Date: ....................... Age: .......................

Centre ID: Male  � Female   �

Have you experienced any of the following in the last month?

All the information you supply through this form will be treated with confidence and will only be used for the purpose for
which it has been collected. Information supplied will be used for monitoring purposes. Your personal data will be processed
and held in accordance with the Data Protection Act 1998. Developed and validated by the International PD Non Motor
Group. For information contact: susanne.tluk@uhl.nhs.uk or alison.forbes@uhl.nhs.uk.

© Parkinson’s Disease Society of the United Kingdom, 2006. Registered Charity No. 258197. 
A company limited by guarantee, Registered No. 948776 (London). Registered Office 215 Vauxhall Bridge Road, London SW1V 1EJ. 
Tel 020 7931 8080, fax 020 7233 9908, PDS Helpline (free) 0808 800 0303, email enquiries@parkinsons.org.uk, website www.parkinsons.org.uk

NON-MOVEMENT PROBLEMS IN PARKINSON’S
The movement symptoms of Parkinson’s are well known. However, other problems can sometimes occur as part of the

condition or its treatment. It is important that the doctor knows about these, particularly if they are troublesome for you.

A range of problems is listed below. Please tick the box ‘Yes’ if you have experienced it during the past month. 

The doctor or nurse may ask you some questions to help decide. If you have not experienced the problem in the past

month tick the ‘No’ box. You should answer ‘No’ even if you have had the problem in the past but not in the past month.

Yes  No

1 Dribbling of saliva during the daytime. � �
2 Loss or change in your ability to taste or smell. � �
3 Difficulty swallowing food or drink or problems

with choking. � �
4 Vomiting or feelings of sickness (nausea). � �
5 Constipation (less than three bowel movements 

a week) or having to strain to pass a stool. � �
6 Bowel (faecal) incontinence. � �
7 Feeling that your bowel emptying is incomplete

after having been to the toilet. � �
8 A sense of urgency to pass urine makes you

rush to the toilet. � �
9 Getting up regularly at night to pass urine. � �
10 Unexplained pains (not due to known 

conditions such as arthritis). � �
11 Unexplained change in weight (not due to

change in diet). � �
12 Problems remembering things that have

happened recently or forgetting to do things. � �
13 Loss of interest in what is happening around

you or in doing things. � �
14 Seeing or hearing things that you know or are

told are not there. � �
15 Difficulty concentrating or staying focussed. � �

Yes  No

16 Feeling sad, ‘low’ or ‘blue’. � �
17 Feeling anxious, frightened or panicky. � �
18 Feeling less interested in sex or more

interested in sex. � �
19 Finding it difficult to have sex when you try. � �
20 Feeling light-headed, dizzy or weak standing

from sitting or lying. � �
21 Falling. � �
22 Finding it difficult to stay awake during activities

such as working, driving or eating. � �
23 Difficulty getting to sleep at night or staying

asleep at night. � �
24 Intense, vivid or frightening dreams. � �
25 Talking or moving about in your sleep, as if 

you are ‘acting out’ a dream. � �
26 Unpleasant sensations in your legs at night 

or while resting, and a feeling that you need 

to move. � �
27 Swelling of the legs. � �
28 Excessive sweating. � �
29 Double vision. � �
30 Believing things are happening to you that 

other people say are not. � �

Code B116
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annex 4
Adverse events associated with drugs used in the management of 
Parkinson’s disease 

Parkinson’s disease is usually managed with a combination of pharmaceutical agents, some 
of which are known to be associated with adverse effects. The range of drugs involved and 
the differences in severity and frequency of adverse reactions make it difficult to present 
universal advice for limiting harm across all potential combinations. To minimise adverse 
effects prescribers should initiate a low dose of drug, be aware of key effects and monitoring 
requirements and discuss possible side effects with patient and carer/family.

Some manufacturers rank adverse reactions under headings of frequency, the most frequent 
first, using the following convention: very common (>1/10 number of patients expected to 
experience the reaction); common (>1/100<1/10); uncommon (>1/1,000< 1/100); rare 
(>1/10,000<1/1,000); very rare (<1/10,000) including isolated reports. The table below gives 
examples of very common and common adverse effects in placebo-controlled clinical trials 
versus monotherapy in Parkinson’s disease or postmarketing experience for some commonly 
prescribed antiparkinsonian drugs as detailed in the Summaries of Product Characteristics (SPC) 
for each drug. Care must be taken to differentiate between symptoms which may be drug related 
or related to the disease or current comorbidities. This list does not distinguish between adverse 
effects at different stages of the disease process.

class and name of 
Drug

Common and very common adverse effects. Incidence (≥1/10)

DOPAMINe AGONISTS

Pramipexole♦ 
(Mirapexin)

Dizziness, dyskinesia, somnolence, hypotension, nausea, abnormal 
dreams, confusion, restlessness, hallucinations, insomnia, headache, 
constipation, vomiting, amnesia, fatigue, peripheral oedema, visual 
disturbance including blurred vision  and reduced visual acuity, weight 
decrease

ropinirole† 
(Requip)

Dyskinesia, somnolence, syncope, nausea, hallucinations, confusion, 
dizziness (including vertigo), syncope, postural hypotension, 
hypotension, abdominal pain, vomiting, dyspepsia, leg oedema

rotigotine‡ 
(Neupro)

Nausea, application site reactions, somnolence, dizziness, vomiting, 
dyspepsia, perception disturbances, hallucinations, confusion state, 
abnormal dreams, insomnia, dyskinesia, dizziness postural, headache, 
orthostatic hypotension, diarrhoea, constipation, dry mouth, dyspepsia, 
vomiting, hepatic enzyme increase, oedema, rash, erythema, pruritis, 
hyperhydrosis, peripheral asthenic conditions (including fatigue, 
asthenia, malaise), weight decreased, falls

apomorphine 
(APO-go)

local induration and nodules at subcutaneous sites of injection (local 
subcutaneous effects can sometimes be reduced by rotation of injection 
sites or possibly by the use of ultrasound to areas of nodularity or 
induration). In patients on high doses of apomorphine these may persist 
and give rise to areas of erythema, tenderness and induration. Pruritis 
may occur at injection site, nausea and vomiting particularly when 
apomorphine treatment is first initiated usually as a result of the omission 
of domperidone, somnolence, transient sedation, neuropsychiatric 
disturbance including transient mild confusion and visual hallucinations

♦   uncommon impulse control responses to pramipexole include compulsive shopping, hypersexuality, libido disorder and pathological 
gambling.

†   uncommon impulse control responses to ropinirole include pathological gambling, increased libido and hypersexuality (generally 
reversible upon reduction of the dose or treatment discontinuation).

‡  uncommon impulse control responses to rotigotine include pathological gambling, punding, increased libido (including 
hypersexuality)
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COMT INHIbITORS

entacapone 
(Comtess)

Nausea, dyskinesia and urine discolouration, parkinsonism aggravated, 
dizziness, diarrhoea, vomiting, abdominal pain, constipation, dry 
mouth, dystonia, hyperkinesia, insomnia, hallucinations and confusion, 
paranoia, nightmares, agitation, fatigue, increased sweating, falls

MAO-b INHIbITORS

Selegiline

(eldepryl) nausea, dry mouth, abnormal movements  such as dyskinesia, 
vertigo, postural hypotension, common sleeping disorders, confusion, 
hallucinations, transient rise in serum alanine aminotransferase

rasagiline 
(Azilect)

Headache, flu syndrome, malaise, neck pain, dyspepsia, fever, 
arthralgia, depression, conjunctivitis, allergic reactions, angina pectoris, 
leucopenia, arthritis, rhinitis, postural hypotension, anorexia, vertigo, 
hallucinations, contact dermatitis, vesiculobullous rash, skin carcinoma, 
urinary urgency

GluTAMATe ANTAGONISTS

amantadine 
(Symmetrel)

Oedema of ankles, livedo reticularis – usually after very high doses 
(exceeding 200 mg/day) or use over many months, anxiety, elevation 
of mood, light-headedness, headaches, lethargy, hallucinations, 
nightmares, ataxia, slurred speech, blurred vision, loss of concentration, 
nervousness, depression, insomnia, myalgia, palpitations, orthostatic 
hypotension, dry mouth, anorexia, nausea and vomiting, constipation, 
diaphoresis

ANTICHOlINeRGICS

Procyclidine§ 
(kemadrin)

blurred vision, dry mouth, constipation, urinary retention

orphenadrine 
(Disipal)

dizziness, accommodation disorders, dry mouth, gastrointestinal 
disorders

COMbINATION PRePARATIONS

for levodopa in combination with a dopa decarboxylase inhibitor (Madopar and Sinemet) 
the manufacturers do not rank adverse reactions under headings of frequency, however some 
adverse effects are listed below and full details can be obtained in each individual SPC: 

anorexia, nausea, vomiting, diarrhoea, gastrointestinal bleeding, somnolence, psychiatric 
disturbances (anxiety, agitation, insomnia, drowsiness, depression, aggression, delusions and 
hallucinations), dyskinesia and other involuntary movements.

for the combination preparation levodopa, carbidopa and entacapone (Stalevo) side effects 
are listed above under each individual drug.

for full details of all adverse effects of the above drugs and other antiparkinsonian drugs not 
listed consult the summary of product characteristics for each drug.189

 §  With high doses of procyclidine dizziness, mental confusion, impaired cognition and memory, disorientation, anxiety, agitation and 
hallucinations may occur

anneXes
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