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This material is not intended to be, and should not be
considered, a substitute for medical or other professional
advice. Treatment for the conditions described in this material
is highly dependent on the individual circumstances. While this
material is designed to offer accurate information with respect to
the subject matter covered and to be current as of the time it was
written, research and knowledge about medical and health issues
are constantly evolving, and dose schedules for medications are
being revised continually, with new side effects recognized and
accounted for regularly. Readers must therefore always check the
product information and clinical procedures with the most up-to-
date published product information and data sheets provided by
the manufacturers and the most recent codes of conduct and salety
regulation. Oxford University Pressand the authors make no rep-
resentations or warranties to readers, express or implied, as to the
accuracy or completeness of this material, including without lim-
itation that they make no representations or warranties as to the
accuracy or efficacy of the drug dosages mentioned in the material.
The authors and the publishers do not accept, and expressly dis-
claim, any responsibility for any liability, loss, or risk that may be
claimed or incurred as a consequence of the use and/or application
of any of the contents of this material.

The Publisher is responsible for author selection and the Publisher
and the Author(s) make all editorial decisions, including deci-
sions regarding content. The Publisher and the Author(s) are not
responsible for any product information added to this publication
by companies purchasing copies ol it for distribution to clinicians.
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INTRODUCTION

Parkinson’s disease (PD) #§ a progressive neurodegenera-
tive disease. It is estimated that PD"affects over 1,000,000
people in the United States, with approximately 50,000 to
60,000 new cases diagnosed each year. The average age of
PD onset is 60 years; although onset can be much later. On
the other hand, up to 10% of patients are diagnosed with PD
prior to the age of 40."” The cardinal motor symptoms of PD
are bradykinesia, rigidity, and resting tremor as well as pos-
turalinstability in the later stages of the disease.” PD patients
may also experience a wide range of nonmotor symptoms
including autonomic, neuropsychiatric, sensory, and sleep
disturbances.* The cause of PD is unknown and there is cur-
rently no cure. The primary neurochemical change is a loss
of dopamine in the substantia nigra; although it is increas-
ingly recognized that additional neurotransmitters and brain
areas are involved.>*®

There are numerous challenges in the diagnosis and man-
agement of PD. Early symptoms may be subtle and may be
attributed to aging, other health issues, or misdiagnosed as
another movement disorder. Determining the appropriate
treatment(s) can also be a challenge. It is important to con-
sider the specific needs, presentation, and disability of each
individual. Current treatment options include levodopa,
dopamine agonists, monoamine oxidase type B (MAO-B)
inhibitors, catechol-O-methyltransferase (COMT) inhibi-
tors, amantadine, and anticholinergics as well as deep
brain stimulation (DBS) surgery of the subthalamic nucleus
(STN), globus pallidusinterna (GPi), or ventral intermediate
nucleus of the thalamus (Vim). The treatment goal is to
reduce symptoms without causing side effects, and the ulti-
mate goal is to stop or slow the progression of PD.




There have been several guidelines developed throughout the
world to aid physicians in the diagnosis and treatment of PD.
Although the majority of the guidelines are similar, there
are also some differences. We will review the recommenda-
tions of six different guidelines for the diagnosis, potential
neuroprotection, early treatment, advanced treatment, and
treatment of nonmotor symptoms of PD.
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EPIDEMIOLOGY

Cause of PD
* Exposure to environmental toxins’
* Herbicide and pesticide exposure
* Rural living, farming, well water consumption
* Industrial chemical exposure
* Genetic factors®
* Multiple genes and several additional loci identified
* Genetics account for only about 10—-15% of cases
* Hypothesized that PD results from a combination of
environmental and genetic factors
Prevalence of PD (number of persons currently
diagnosed)
* Estimates range from 76 to 329 per 100,000
* Prevalence rates increase with age
* Approximately 60% of PD patients are male
Incidence of PD (number of new cases each year)
* Estimates range from 16 to 19 per 100,000 per year’
Primary risk factors
* Age
* Family history of PD
* Male gender
Lifetime risk of PD’
* 2.0% in men
* 1.3% in women




COST ISSUES

= Estimated US annual costs of PD as high as $25 billion
* Healthcare costs
* Medications and other treatments
* Disability
* Loss of productivity
* Long-term care
= Age and gender matched PD versus non-PD control cost
study'0
* Costssimilar for first 5 years
* Years 5—10 costs doubled for PD patients compared to
non-PD controls
* Increased hospital admissions
* Longer hospital stays
* Greater physician costs
* Greater medication/treatment costs
* Motor fluctuations are the strongest predictor of
healthcare costs for PD patients.
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GUIDELINES

The following guidelines were identified as providing rec-
ommendations for healthcare professionals on the diag-
nosis and/or treatment of PD. These guidelines have drawn
conclusions and developed recommendations based on the
available evidence in the literature and also good practice
principles based on expert opinion, experience, and con-
sensus. It should be noted that the guidelines are limited by
the availability and quality of the literature and that newer
guidelines reflect changes in the literature and practice prin-
ciples, which may lead to discrepancies with aspects of the
earlier guidelines.

Evidence Levels

All of the guidelines provide areview and rating of the litera-
ture. Although there are slight differences in how studies are
rated, the following levels of evidence are a basis, which is
relevant for all of the guidelines'";

* Level/Class I: High quality, well described, prospective,
randomized, controlled trial (RCT). The trial should
be powered appropriately and use appropriate statistical
analyses, have a masked outcome assessment and include
the appropriate population. The study should clearly
describe the randomization process, primary outcome,
inclusion /exclusion criteria, completers/dropouts, and
baseline characteristics.

= Level/Class II: Prospective, high-quality, well described,
case-control, or matched-group cohort study in the
appropriate population with masked outcome assess-
ment, Alternatively, an RTC that does not contain all of
the items to qualify as a Level I study above.




= Level/Class I1I: All other controlled trials in the appro-
priate popu lation, wherein outcome assessment is inde-
pendent of patient treatment

= Level/Class IV: Evidence from uncontrolled studies, case
series, case reports, or expert opinion

General Description
= American Academy of Neurology (AAN)
* Diagnosis'’
* Neuroprotective strategies'*
[nitiation of treatment"’
Treatment of motor fluctuations and dyskinesia'

5

* Depression, psychosis and dementia'®

* Non-motor symptoms'’
The AAN guidelines are evidence-based with expert
opinion and future directions noted where applicable.
Recommendations are based on the following criteria:

A — Effective, ineffective or harmful, requiring 2 consis-
tent Class I studies

B — Probably effective, ineffective or harmful, 1 Class |
study or at least 2 consistent Class II studies

C — Possibly effective, ineffective or harmful, 1 Class I
study or 2 consistent Class 111 studies

U — Data inadequate or conflicting (treatment unproven)

Canadian Guidelines on Parkinson’s Disease'®
* The Canadian guidelines are relevant to the Canadian

Health C5are System and are evidence-based with
expert consensus when evidence is not available.
These guidelines are based on the findings of the
AAN, EFNS, and NICE guidelines, which are refer-
enced as appropriate after each point in the Canadian
guideline,
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* European Federation of Neurological Societies
(EFNS)
* Early (uncomplicated) Parkinson’s disease'
* Late (complicated) Parkinson’s disease'
The EFNS guidelines are evidence-based. The recommenda-
tions are based on the following criteria:

A — Effective, ineffective or harmful —a Class I study or 2
consistent Class II studies

B — Probably effective, ineffective or harmful —a Class II
study or overwhelming Class I1I evidence

C — Possibly effective, ineffective, or harmful —at least 2
convincing class I11 studies

GPP —Good practice point

= Movement Disorder Society (MDS)
* Treatments for motor symptoms®’
* Treatments for nonmotor symptoms
The MDS guidelines are evidence-based. The recommenda-
tions are based on the following criteria:

21

* Efficacious/non-efficacious —1 high quality (score
>75%) RTC without conflicting Level I data

* Likely efficacious/unlikely efficacious — Any level I
study without conflicting level 1 data

* Insufficient evidence —no trials meeting the require-
ments above

= National Institute for Health and Clinical
Excellence (NICE)
* Parkinson’s disease: Diagnosis and management in
primary and secondary care”




The NICE guidelines are published by the Royal College of
Physicians of London and are clinical evidence-based guide-
lines for the National Health Service of England and Wales.
Recommendations are based on the following criteria:

A —High quality RCT with low risk of bias

B — High quality case-control or cohort studies or extrap-
olation from RTCs

C — Well-conducted, case-control or cohort studies or
extrapolated from level B studies;

D — Nonanalytic studies or expert opinion (GPP — good
practice point)

*= Scottish Intercollegiate Guidelines Network
(SIGN)
* Diagnosis and pharmacological management of
Parkinson’s disease®?
The SIGN guidelinesare evidence-based. Recommendations
are based on the following criteria:

A — High quality RCT with low risk of bias

B—High quality case-control or cohort studies or extrap-
olation from RTCs

C — Well-conducted, case-control or cohort studies or
extrapolated from level B studies

D —Nonanalytic studies or expert opinion (GPP — good
practice point)
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DIAGNOSTIC ISSUES

Differential Diagnosis

According to the Canadian, NICE, and SIGN
recommendations,'®’>?* PD should be considered in patients
with tremor, rigidity, bradykinesia, and /or gait and balance
issues. These guidelines also recommend that because the
diagnosis of PD is clinical, patients suspected of having PD
should be sent to amovement disorder specialist before being
treated in order to obtain confirmation of diagnosis, as other
disorders can have similar symptoms, particularly early in
the disease course. According to the AAN and Canadian
guidelines,"'"® the most common symptoms used to rule out
a diagnosis of PD include falls at disease presentation, poor
levodopa response, symmetry at onset, rapid progression,
lack of tremor, and dysautonomia.

Diagnostic Criteria

The United Kingdom Parkinson’s Disease Society Brain
Bank clinical diagnostic criteria are the most commonly used
criteriain the diagnosis of PD.* These criteria are based on a
three step process: (1) identify the primary symptoms of par-
kinsonism; (2) exclude the diagnosis of PD based on history,
signs and symptoms uncharacteristic for idiopathic PD; and
(3) identify at least three supporting criteria for the diagnosis
of idiopathic PD:

= Step 1: Diagnosis of parkinsonism:
* Bradykinesia (slow initiation of movement; progressive
reduction in speed/amplitude with repetition)
* And at least one of the following:
* Muscular rigidity
* 4 -6 HZ rest tremor
* Postural instability




