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Parkinson Disease

* James Parkinson’s seminal essay on ‘the shaking palsy”
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Parkinson Disease
Epidemiology

Second-most common neurodegenerative disorder

2—3% of the population >65 years of age

Incidence : 21 cases per 100,000 person-years

Rare before 50 years, but incidence increases 5—-10-fold from the sixth to
the ninth decade of life

Global prevalence: conservatively estimated at 0.3%
* >3% in those >80 years of age




Parkinson Disease
Epidemiology

e Twice as common in men

e Gene—environment interactions

* Incidence greater in individuals exposed to certain pesticides and
traumatic brain injury

* Incidence lower in smokers or caffeine users




Parkinson Disease
Mechanism

* Neuronal loss in specific areas of the substantia nigra

» widespread intracellular protein (a-synuclein) accumulation

Severity of pathology

Braak stage lll and stage IV Braak stage V and stage VI

o Cortical Lewy body

® | ewy body in the substantia nigra




Parkinson Disease
Mechanism

widespread intracellular protein
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Autosomal dominant Parkinson disease

PARK1 or PARK-SNCA 4q22.1 SNCA * 168601; 163890 Missense mutations (PARK1) cause classic Parkinson disease
PARK4 (PARK1) phenotype. Duplication or triplication of this gene (FARK4)
* 605543;163890 causes early-onset Parkinson disease with prominent dementia
(PARK4)
PARKS PARK-LRRK2 12q12 LRRK?2 607060; 609007 Classic Parkinson disease phenotype. Variations in LRRK2 include
risk-conferring variants and disease-causing mutations

PARK17  PARK-VPS35 16q11.2  VPS35 614203; 601501 Classic Parkinson disease phenotype
Early-onset Parkinson disease (autosomal recessive inheritance)
PARK2 PARK-Parkin 6q26 PARK2 encoding 600116; 602544 Often presents with lower limb dystonia

parkin
PARK®6 PARK-PINK1 1p36.12  PINK1 605909; 608309 Psychiatric features are common
PARK7 PARK-DJ1 1p36.23 PARK7 encoding 606324;602533 Early-onset Parkinson disease

protein

deglycase DJ1
PARK19B PARK-DNAJC6 1p31.3 DNAJC6 615528; 608375 Onset of parkinsonism between the third and fifth decades of life

Complex genetic forms (autosomal recessive inheritance)’

PARK9 PARK-ATP13A2 1p36.13 ATP13A2 606693; 610513 Early-onset parkinsonism with a complex phenotype
(for example, dystonia, supranuclear gaze palsy, pyramidal signs
and cognitive dysfunction); also known as Kufor-Rakeb syndrome

PARK14  PARK-PLA2G6 22q13.1 PLA2G6 256600; 603604 PLAN (or NBIA2) is characterized by a complex clinical phenotype,
which does not include parkinsonism in the majority of cases

PARK15  PARK-FBXO7  22q12.3 FBXO7 260300; 605648 Early-onset parkinsonism with pyramidal signs and a variable
complex phenotype (for example, supranuclear gaze palsy, early
postural instability, chorea and dystonia)

PARK19A PARK-DNAJC6 1p31.3 DNAJC6 615528; 608375 Juvenile-onset parkinsonism that is occasionally associated with
mental retardation and seizures
PARK20  PARK-SYNJ1 21922.11 SYNJ1 615530; 604297 Patients may have seizures, cognitive decline, abnormal eye

movements and dystonia

PARK23  Notyet 15922.2 VPS13C 616840; 608879 Young-adult-onset parkinsonism associated with progressive
assigned cognitive impairment that leads to dementia and dysautonomia




Parkinson Disease
Mechanism
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Parkinson Disease
Mechanism
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Parkinson Disease
Clinical & diagnosis
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Parkinson Disease
Clinical & diagnosis

BRT

Bradykinesia = slowness of movement and a decrement in amplitude or
speed (or progressive hesitations or halts) as movements are continued|
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Parkinson Disease
Clinical & diagnosis

Parkinson disease progression over time

Early stage Middle stage Advanced stage
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Parkinson Disease
Clinical & diagnosis - Image
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Parkinson Disease
Treatment - Motor

( Rasagiline
Selegiline
| Safinamide

DOPAC

: Benserazide A
. Carbidopa

A

Dopamine

Tyrosine %
AADC

.......... » L-DOPA’'—— Dopamine

‘ Entacapone : |~
Opicapone T
COMT 3-O-M-DOPA

_Tolcapone |

Pramipexole, ropinirole 3
and piribedil )

Apomorphine and rotigotine ]




Parkinson Disease
Treatment

T hiEZE(Levodopa)

® Madopar £EH

Benserazide/ Levodopa

HBS Cap. 25/100 mg 50/200 mg 25/100 mg 25/250 mg

a @ ) ece

Sinemet LB
Carbidopa/ Levodopa

CR Tab. 50/200 mg

25/100 mg
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Binds to and blocks |
NMDA glutamate
receptors

Bind to and block
acetylcholine
receptors

CHOLINERGIC
AFFERENT

Conversion

Dopamine

Binds to and activates
dopamine receptors

MAOBIs

Inhibit breakdown
of dopamine

Bind to and activate
dopamine receptors




Parkinson Disease

Treatment

Conversion

: ‘ Dopamine
Binds to and blocks | ™\ Binds to and activates
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Parkinson Disease
Treatment

® Azilect Tab. 58171 @ Parkryl Tab. Ea]i

Rasagiline | Selegiline

1mg 5mg
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Parkinson Disease
Treatment

B R (Anticholinergics)

® Artane Tab. [ £}
1 Trihexyphenidy!

2mg 5mg
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Parkinson Disease
Treatment — non motor

Depression

Dopamine Agonists

Tricyclic antidepressants

Selective serotonin reuptake
inhibitors/selective serotonin
norepinephrine reuptake
inhibitors

Nonpharmacological interventions

Pramipexole

Nortriptyline
Desipramine
Amitriptyline
Citalopram
Sertraline
Paroxetine
Fluoxetine

Venlafaxine
rTMS

CBT

Efficacious

Likely efficacious
Likely efficacious

Insufficient
evidence
Insufficient
evidence
Insufficient
evidence
insufficient
evidence
Insufficient
evidence
Efficacious
Insufficient
evidence
Likely efficacious

Acceptable risk without specialized
monitorina.
Acceptable risk without specialized

monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized

Acceptable risk without specialized
monitoring'

Insufficient evidence®

Clinically useful

Possibly useful
Possibly useful
Possibly usefuf
Possibly useful*

Possibly useful*

Possibly useful*

Possibly usefuf

Clinically useful

Possibly useful
(short term)
Possibly useful




Parkinson Disease
Treatment — non motor

Apathy

TABLE 3. Interventions to treat apathy in PD

Intervention

Drug class/intervention strategy Drug/intervention Efficacy Safety Practice implications

Dopamine agonists Piribedil® Likely efficacious Acceptable risk without specialized monitoring Possibly useful
Rotigotine Unlikely efficacious Acceptable risk without specialized monitoring Investigational
Acetylcholinesterase inhibitors Rivastigmine Efficacious Acceptable risk without specialized monitoring” Possibly useful




Parkinson Disease
Treatment — non motor

ICD

TABLE 4. Interventions to treat impulse control and related disorders in PD

Intervention

B —— Practice
Drug class/intervention strategy Drug/intervention Efficacy Safety implications

N-methyl-D-aspartate (NMDA) antagonists Amantadine? Insufficient Acceptable risk without specialized Investigational
evidence monitoring

Anti-opioids Naltrexone® Insufficient Insufficient evidence Investigational
evidence

Nonpharmacological interventions CBT" Likely efficacious Insufficient evidence® Possibly useful




Parkinson Disease
Treatment — non motor

Dementia

TABLE 5. Interventions to treat dementia and nondementia cognitive impairment in PD

Intervention

Drug class/intervention strategy Drug/intervention

Dementia
Acetylcholinesterase inhibitors Donepezil

Rivastigmine
Galantamine

N-methyl-D-aspartate (NMDA) Memantine
antagonists

Efficacy

Insufficient
evidence
Efficacious

Insufficient
evidence
Insufficient
evidence

Safety

Acceptable risk without specialized
monitoring?

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring®

Acceptable risk without specialized
monitoring

Practice
implications

Possibly usefuP
Clinically useful
Possibly usefuf’

Investigational




Parkinson Disease
Treatment — non motor

Psychosis

Drug Efficacy Safety?

Clozapine Efficacious Acceptable risk with
specialized monitoring
Olanzapine Not Unacceptable risk

efficacious
Quetiapine Insufficient Acceptable risk without
evidence specialized monitoring
Pimavanserin  Efficacious Acceptable risk without
specialized monitoring®

Practice
implications

Clinically
useful
Not useful

Possibly
usefuP
Clinically
useful




Parkinson Disease
PD evaluation - Motor

* MDS-UPDRS

e Motor evaluation and characterizes the extent and burden of disease
e Can be used in a clinical setting as well as in research
* 4 parts

* Part |I: Non-Motor Aspects of Experiences of Daily Living
* Partll: Motor Aspects ofExperiencesofDaily Living

e Partlll: Motor Examination
* Part IV: Motor Complications




Parkinson Disease
PD evaluation - Motor

e Rush Dyskinesia Rating Scale (RDRS)

Severity rating code: 0, absent; 1, minimal severity, no inter-
ference with voluntary motor acts; 2, dyskinesias may impair
voluntary movements but patient is normally capable of under-
taking most motor acts; 3, intense interference with movement
control and daily life activities are greatly limited; 4, violent
dyskinesias, incompatible with any normal motor task.

Dyskinesias present
(more than one Most disabling
of worst choice possible) - dyskinesia
dyskinesia Chorea  Dystonia  Other (choose one)
observed ©) (D) (list) C D Other

Severity




Parkinson Disease
PD evaluation - Motor

e Unified Dyskinesia Rating Scale (UDysRS)

Score
17. Neck

1. Time dyskinesia

2. Speech

3. Chewing/Swallowing
4. Eating tasks

5. Dressing

6. Hygiene

7. Handwriting

8. Doing hobbies/activities
9. Walking/balance

10. Public/social

11 Exciting situations

12 Time Off dystonia
13. Dystonia effects on
activities (not pain

14. Effect of Pain from
dystonia

15. Dystonia pain severi

I
21.Ri cg/hi
2. i

26. Ambulation

Objective sub-score (sum

Historical sub-score (sum

Total UDysRS score (Historical + Objective):




Parkinson Disease
PD evaluation — Non motor

* Non-Motor Symptoms Scale for Parkinson’s Disease (NMSS)

* 30-item , 9 dimensions

e CV, Sleep/fatigue, Mood/cognition, Perceptual/hallucination,
Attention/memory, Gl, Urinary, Sexual function, Miscellaneous

e Severity and frequency of non-motor symptoms




Parkinson Disease
PD evaluation — Mood

Depression

Cutoff score for
screening in
patients
Sensitivity Specificity without PD

UPDRS part I

Cutoff score for
screening in
patients with

PD

Sensitivity to change




Parkinson Disease
PD evaluation — Mood

Anxiety

Individuals
Type of  with Prevalence “on"/
anxiety Parkinson of anxiety MMSE H&Y “off”

Reference Tool Age reported disease,n inPD, % score score status Setting

Any . . 2.5
anxiety (mean)

HADS-A  64.8 Any . . 2.0 “on”
anxiety (median)

Neurology
clinics

Neurology and
psychiatric
clinics

Duration of
motor
symptoms,

8.15 (NR)

Tool
specific
cutoff

Likelihood
Sensitivity Specificity ratio (+)

Likelihood
ratio (-)

Positive
predictive
value

Negative
predictive
value




Parkinson Disease
PD evaluation — Cognition

Dementia associated with Parkinson’s disease

Diagnosis of Parkinson’s disease

Impairment in more than one cognitive domain

Deficits severe enough to impair daily life

Cognitive deficits: at least two of the four core cognitive domains
(impaired attention which may fluctuate, impaired executive functions,
impairment in visuo-spatial functions, and impaired freere call memory
which usually improves with cueing)

At least one behavioral symptom (apathy, depressed or anxious mood,
hallucinations, delusions, excessive daytime sleepiness)

Movement Disorders, Vol. 22, No. 12, 2




Parkinson Disease
PD evaluation — Cognition

PD-MCI

* Cognitive deficits are not sufficient to interfere significantly with
functional independence

* Level | (abbreviated assessment)

e Level Il (comprehensive assessment)

Mov Disord 2013 May 02




Parkinson Disease
PD evaluation — Cognition

PD-MCI

Levell

Assessment Neuropsychological Tests?® Estimated Time of Test, min

Global cognition MoCAZ258 10
PD-CRS§* 15
SCOPA-COG*50 15
MDRS§23:59:61 20 to 30

Estimated premorbid intelligence =~ NART# 5

WTAR™ 5

Mov Disord 2013 May 02

Level2

Cognitive Domain

Attention and working memory

Executive function

Language

Visuospatial€ function

Neuropsychological Tests

WAIS-IV (or earlier version) Letter Number Sequencing

WAIS-IV Coding (or earlier version) or other substitution task, written or oral
Trail Making Test?

Digit span backward or digit ordering

Stroop color-word test

Wisconsin Card Sorting Test (CST), or modified CST (Nelson’s modification)
Tower of London test-Drexel version, or Stockings of Cambridge (CANTAB)

Verbal fluency test, such as letter fluency (COWAT or similar tests), category fluency
(animals, supermarket, or similar), or alternating fluency tasks (if a well-standardized
version is used). Not more than one verbal fluency test abnormality should be used to
satisfy the MCI criterion of two abnormal test performances because of the strong
relationship among these tests; 10 points Clock Drawing Test

WAIS-IV (or earlier version) Similarities

Confrontation naming task, such as Boston Naming Test (or short-form validated in PD)
or Graded Naming Test

Word list learning test with delayed recall and recognition conditions, such as Rey’s
Auditory Verbal Learning Test, California Verbal Learning Test, Hopkins Verbal
Learning Test, and Selective Reminding Test

Prose recall® test with a delayed recall condition, such as Wechsler Memory Scale-IV
Logical Memory subtest (or earlier version) or Rivermead Behavioural Memory Test
paragraph recall subtest

Brief Visuospatial Memory Test—Revised (BVMT-R)
Benton’s Judgment of Line Orientation
Hooper Visual Organization Test

Clock copying (e.g., Royall’s CLOX)

Estimated
Time of Test,

15
10to 15
5

10to 15
S5to 15

10 to 20

10to 15

10to 15
5to 10
10

5




Parkinson Disease
PD evaluation — Non motor

Others:

* Neuropsychiatric inventory (NPI)
* No obvious cut-off ?

* PDSS
* 15 items
* Insomnia, nocturia, nocturnal motor symptoms, etc
 Visual analog scale (VAS) from O (severe or always present) to 10 (never or not

present)
* Below PDSS-total of 100 indicate abnormal sleep

npj Parkinson’s Disease (2018) 16




Parkinson Disease
PD evaluation — Non motor

Others:

* Neuropsychiatric inventory (NPI)
* No obvious cut-off ?

* Parkinson's disease sleep scale (PDSS)

* 15 items

* Insomnia, nocturia, nocturnal motor symptoms, etc

 Visual analog scale (VAS) from O (severe or always present) to 10 (never or not
present)

Below PDSS-total of 100 indicate abnormal sleep

npj Parkinson’s Disease (2018) 16




Parkinson Disease
PD evaluation — Non motor

Others:

* Questionnaire for Impulsive-Compulsive Disorders in Parkinson's
Disease—Rating Scale (QUIP-RS)
e 28-item patient-reported or clinician-rated scale
* 0 (never) to 4 (very often)

* Pathological gambling [PG >6], hypersexuality [HS >8], binge eating [CE >7],
compulsive buying [CB 28]) , punding (>7), hobbyism (>7), compulsive
medication use (CMU)

e Vombined ICDs 210

Movement Disorders, Vol. 34, No. 6, 2019




Parkinson Disease
PD evaluation — Non motor

Others:
e Parkinson's Disease Questionnaire (PDQ-39)
* Assesses how often people with Parkinson's experience difficulties
« RGNS AR E E
e 8 dimensions of daily living




