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Table 1. Epidemiology of Parkinson Disease

Epidemiological Features Details
Mean age of onset, y124 65
Men:women!2> 1.5:1
Incidence, per 1000 person-years!2?
Patients aged 55-65y 0.3
Patients =85y 4.4
Prevalence, %123
Total population 0.3
Patients >60 y
|diopathic:hereditary, %'2° 90:10

Life expectancy?

Clinical subgroups, %127
Tremor-dominant
Akinetic-rigid
Mixed

Parkinson disease protective factors'?2

Parkinson disease risk factors?

Varies with age of onset and
occurrence of dementia

8
26
66

Cigarette smoking, high
coffee consumption

Family history of Parkinson
disease, pesticide exposure,
head injury, constipation?

B.S.Connoly & A.E.

Lang JAMA Neurol 2014 RHNe /2



Environmental risk factors

Increased risk (OR >1)
Pesticide exposure
Prior head injury

Rural living
Beta-blocker use
Agricultural occupation
Well water drinking

Decreased risk (OR <1)
Tobacco smoking

Coffee drinking

NSAID use

Calcium channel blocker use
Alcohol consumption

Interactions

Genetic risk factors

Increased risk (OR >1)

GBA (OR >5) VPS13C
INPP5F DDRGK1
STK39 GPNMB
LRRK2 CCDC62
SIPA1L2 MIR4697
BST1 BCKDK-STX1B

RAB7L1-NUCKS1

Decreased risk (OR <1)

SNCA GCH1

MAPT RIT2
TMEM175-GAK-DGKQ FAM47E-SCARB2
HLA-DQB1 FGF20

MCCC1 SREBF1-RAI1

ACMSD-TMEM163

Figure 2: Risk factors for the development of Parkinson’s disease

L.V.Kalia & A.E.Lang in Lancet 2015
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Figure 1: Incidence of motor symptoms of Parkinson’s disease

A. Schrag et al in Lancet neurol 2015
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Figure 2. Proposed Parkinson Disease Subtypes

Parkinson Disease Subtype

and Estimated Frequency

Response of Motor Symptoms | Disease
to Dopaminergic Medication Progression

Mild motor predominant * Young at onset Good Slow
49%-53% * Mild motor symptoms

Intermediate » [ntermediate age at onset Moderate to good Moderate
35%-39% * Moderate motor symptoms

» Moderate nonmotor symptoms

Diffuse malignant « Variable age at onset Resistant Rapid

9%-16% * Rapid eye movement
sleep behavior disorder

e Mild cognitive impairment
e Orthostatic hypotension

* Severe motor symptoms

e Early gait problems

. RHNe / 14
M.S. Amstrong & M. Okun in JAMA Neurol 2020



. Saeed & A.E.Lang
in Front Neurol 2020
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M Scintigraphie myocardique au MIBG

S. Orimo et al. / Ageing Research Reviews 30 (2016) 122-133

Cardiac MIBG uptake and H/M ratio are reduced in{PD (b), PD with dementia (c), DLB (d), and pure autonomic failure (e)Jwhile these are well preserved in MSA (f), PSP (g),
CBD (h), VP (i), ET (j), AD (k), and FTD (1) as well as control (a).

'*I.metaiodobenzylguanidine (MIBG)
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Figure 4: Proposed association between detectable findings and Braak stage of Lewy body pathology in
patients with idiopathic REM sleep behaviour disorder developing Parkinson’s disease

B. F. Boeve in Lancet neurol 2013
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Exercise

Parkinson’s disease

Motor symptoms
*Gait impairment
*Postural instability
Falls

Non-motor symptoms
*Depression

*Apathy
*Cognitive decline
*Constipation
*Sleep problems
Fatigue

Secondary comorbidity
*Osteoporosis

*Cardiovascular diseases
*Pain

Mortality

N. Van der Kolk & N. King in Movement Disorders Journal 2013
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«Les signes moteurs sont

|l e refl et dour

production de dopamine
dans le cerveau»



Critéres de diagnostic de
la maladie de Parkinson

» Bradykinésie

(lenteur a l'initiation;

réduction progressive de la vitesse et amplitude du
mouvement)

et au-moins un des signes suivants:
WY - Rigidité

.+ Tremor de repos 4-6 Hz

B - Instabilité posturale
§ (sans dysfonction visuelle, cérébelleuse ou
& proprioceptive)

— - = —

Perte ou diminution
i Trouble du comportement moteur

b ‘ en sommeil paradoxdRBo»)
Hypersomnolendierne

\ Sommeil fragmenté

\

\ Urgences mictionnelles (jour/nuit)
Constipation

Troubles érectiles
Hypotension

Labilité tensionnelle

Douleurs

Dépression

Anxiéte

Apathie
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Table 1. Neurotransmitters and Pharmacologic Agents Relating to Parkinson Disease Symptoms

Neurotransmitters and Drugs Influencing the Neurotransmitter

Symptom or Sign Dopamine Serotonin Norepinephrine Acetylcholine Other
Motor impairment Levodopa preparations, Anticholinergic Amantadine®
(eg, bradykinesia, dopamine agonists agents for tremor
rigidity, tremor, gait (eg, pramipexole, (eg, trihexyphenidyl)?;
disturbance) ropinirole), monoamine cholinesterase
oxidase-B inhibitors inhibitors for gait
(eq, rasagiline, (eg, rivastigmine)®P
selegiline),

catechol-O-methyl
transferase inhibitors
(eg, entacapone)

Cognitve Monoamine oxidase-B Cholinesterase inhibitors
impairment inhibitors®®
Psychosis Quetiapine, clozapine® Pimavanserin Cholinesterase inhibitors®®
Depression, anxiety  Dopamine agonists® Selective serotonin Selective serotonin and Tricyclic antidepressants
reuptake inhibitors, norepinephrine reuptake
selective serotonin inhibitors, tricyclic
and norepinephrine antidepressants

reuptake inhibitors,
tricyclic antidepressants

. RHNe / 24
M.S. Amstrong & M. Okun in JAMA Neurol 2020



Table 5. Treatment of Nonmotor Symptoms of Parkinson Disease

Level of
Nonmotor Symptom Medication Dosage Recommendation® Adverse Effects
MNausea Domperidone® 10'mg thrice daily; max, U Cardiac arrhythmia, sudden cardiac death, breast
20 mg 4 timas daily pain, drowsiness, dry mouth, headache, hot flashas,
and nausea
Clonazepam 0.25-2 myg at badtime u Sedation and confusion

RED
Melatonin 3-15 mg at bedtime u Daytime sleepiness, dizziness, and headache
Citalopram 10-20 myg once daily 1] Akathisia, anorexia, nausea, drowsiness, and sexual

dysfunction
Fluowatine 10-50 myg once daily [ Same 25 citalopram
Paroxetine 20-40 myg once daily ] Same as citalopram
Sertraline 25-200 mg once daily 1] Same a5 citalopram
i {rarely =100 mg)

Depression - . ; ; . -
Venlzfaxine extended 37.5-225 mg once daily B Drowsiness, insomnia, sexual dysfunction, and gas-
release trointestinal symptoms
Nortriptyline 25-150 mg/d single or C Anticholinergic effects®, orthostatic hypotension,

divided wventricular arrhythmias, heart lock, drowsiness,
sexual dysfunction, and weight gain
Desipraming 25-150 mg/d single or B Same as nortriptyline
divided
Clozapine 6.25-150mg at bedtime B Agranulocytosis, seizure, myocarditis, cardiomyo-
or divided (often effective pathy, and sedation
in vary low doses)
Hallucinations Quetiapine 12._‘.--?00 mg at bedtime C Extrapyramidal symptoms and sedation
or divided
Rivastigmine® 1.5-6 mg twice daily; C Gastroimtestinal symptoms, bradycardia, vivid
transdermal patch, 4.5-9.8 drzams, and exacerbation of rest tremaor
mg/24 h
PD-MCI Atomoxeting Target dose, 80 mg once U Alopecia, dry mouth, sexual dysfunction, gastroin-
daily testinal symptoms, dizziness, and increased heart
rate and blood pressure
Rivastigmine 1.5-6 mg twice daily; B Same as rivastigming
transdermal patch, 4.5-9.8

POD mg/24 h
Donepezil 5-10'mg once daily B Same as rivastigming
Galantamine 4-12 mg twice daily 1] Same as rivastigming
Fludrocortisone 0.05-0.1 mg once or twice C Hypertension, metabolic abnormalities {incleding

daily hypakalemia), gastrointestinal symptoms, and
myopathy
Domperidone® 10mg thrice daily; max, C Same as domperidona
20mg 4 times daily
Midodrine 2.5-10 mq thrice daily 1] Hypertension, nausea, weakness, heartburn, head-
ache, scalp tingling, and chills
Orthostatic Pyridostigmine 50mg thrice daily 1] Hypertansion, gastrointestinal symptoms, sweating,
Hypotension and increased salivation fbronchial secretions
Indomethacin 50 mg thrice daily u Hypertension, edema, metabolic abnormalities,
gastroimtastinal symptoms, headache, and renal
damage

Yohimbina 2 my thrice daily ] Blood pressure changes, sexual dysfunction, halluci-
nations, seizure, and renal failure

Droxidopa 300 mg thrice daily 1] Hypertension, tachycardia, nausea, vomiting, and
headache

Glycopyrrolate 1 mg thrice daily B Anticholinergic effects®

Atropine 1-2 drops of 1% concen- u Same as glycopyrrolate

tration up to 4 times daily
. |pratropium bromida 1-2 sprays (21 pg); max, ] Same a5 glycopyrrolate

Sialorhea 4 times daily

BTA Varies by formulation B Dysphagia, dry mouth, and injection-associated
discomfort
ETE Varies by formulatiol3 - © - CO BN O 1Yy SmedemE. Lang JAMA Neurol 2014

RHNe / 25
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OlehHornykiewicz WalthemBirkmayer Georges Cotzias
1926- 2020 19161996 1918 1977

1961 : premiere utilisation dans la cadre de la maladie de Parkinson

1969 : dyskinesie lelpas induite

Der EDioxyphenylala@DOPAEffekbeider Parkinsen

Akinese
BirkmayaV,Hornykiewi€2. WieKlinWschr 1961;73:78788

Modification Barkinsonisth Chronid@reatmemithL-Dopa
George&.CotziasM.D., Paul Bapavasilipiv.D., and Rosem@slleneM.D.
NEngl) Med 1969; 280:3BFebruary 13, 1969

RHNe / 29


http://www.nejm.org/toc/nejm/280/7/

RHNe / 30




Levodopa and the Progression
of Parkinson’s Disease

The Parkinson Study Group*

Change in Total Score (units)

f 2 6 10 14 18 22 26 30 34 38 1 42 46

Baseline Week Withdrawal
of study drug

N Engl ] Med 2004;351:2498-508.
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ESTABLISHED IN 1812

Randomized Delayed-Start Trial of Levodopa

JANUARY 24, 2019

in Parkinson’s Disease

VOL. 380 NO. 4

C.V.M. Verschuur, S.R. Suwijn, J.A. Boel, B. Post, B.R. Bloem, J.J. van Hilten, T. van Laar, G. Tissingh, A.G. Munts,

G. Deuschl, A.E. Lang, M.G.W. Dijkgraaf, R.J. de Haan, and R.M.A. de Bie, for the LEAP Study Group*

N ENGLJ MED 380;4 NEJM.ORG

JANUARY 24, 2019

Table 3. Adverse Events, According to Phase and Trial Group.*
Event Phase 1
Early-Start Group, Delayed-Start Group,
Levodopa Placebo
(N=222) (N=223)
Adverse event — no. (%)}
Nausea 51 (23.0) 32 (14.3)
Constipation 8 (3.6) 8 (3.6)
Light-headedness when standing 17 (7.7) 21 (9.4)
Daytime sleepiness 1(0.5) 3(1.3)
Impulse control disorder 1(0.5) 0
Hallucinations 10 (4.5) 14 (6.3)
Dizziness 33 (14.9) 32 (14.3)
Tiredness 10 (4.5) 17 (7.6)
Worsening of parkinsonism 31 (14.0) 41 (18.4)
Depression 4 (1.8) 3(1.3)
Pain 9(4.1) 2(0.9)
Falls 7(3.2) 6(2.7)
Greasy skin 23 (10.4) 23 (10.3)
Headache 3(14) 9 (4.0)
Upper respiratory tract infection 3(1.4) 8(3.6)
Serious adverse event — no. of eventsi
Nausea 1 0
Orthostatic hypotension 0 1
Hallucinations 0 0
Falls 0 0
Falls with bone fracture 0 2
Cardiac arrhythmia 2 0
Myocardial infarction 1 1
Transient ischemic attack or stroke 1 3
Cancer other than melanoma 1 0
Melanoma 0 0
Surgery not related to Parkinson’s 5 8
disease (e.g., knee or cataract
surgery)
Infection (e.g., urinary tract infection 0 1
or pneumonia)
Pulmonary embolism 0 1

Early-Start Group,

Levodopa
(N=211)

26 (12.3)
5 (2.4)
12 (5.7)
4(19)
2(0.9)
11 (5.2)
18 (8.5)
10 (4.7)
43 (20.4)
7(3.3)
7(3.3)
7(3.3)
15 (7.1)
4(19)
8(3.8)

I = R S e N

Delayed-Start Group,

Levodopa
(N=215)

40 (18.6)
11 (5.1)
14 (6.5)
1(0.5)
0
12 (5.6)
22 (10.2)
12 (5.6)
41 (19.1)
5(2.3)
5(2.3)
8(3.7)
12 (5.6)
8(3.7)
5(2.3)

B I R S A L L = =)

A

UPDRS Total Score

40
354 Delayed-start group

301

25

20+ Early-start group
154

104

0 T T
0 4 22

T T T
40 44 56 68

Weeks since Randomization

30

PDQ-39 Total Score

16

14|

12+

10

Delayed-start group

—

Early-start group

0 |
0 22

T T T
40 56 68

Weeks since Randomization

30
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Long-term effectiveness of dopamine agonists and
monoamine oxidase B inhibitors compared with levodopa
as initial treatment for Parkinson’s disease (PD MED): a large,

open-label, pragmatic randomised trial

PD MED Collaborative Group* Lancet 2014; 384 1196_205

Methods In this pragmatic, open-label randomised trial, patients newly diagnosed with Parkinson’s disease were
randomly assigned (by telephone call to a central office; 1:1:1) between levodopa-sparing therapy (dopamine agonists
or MAOBI) and levodopa alone. Patients and investigators were not masked to group assignment. Primary outcomes
were the mobility dimension on the 39-item patient-rated Parkinson’s disease questionnaire (PDQ-39) quality-of-life
scale (range 0-100 with six points defined as the minimally important difference) and cost-effectiveness. Analysis was
intention to treat. This trial is registered, number ISRCTN69812316.

Findings Between Nov 9, 2000, and Dec 22, 2009, 1620 patients were assigned to study groups (528 to levodopa, 632 to
dopamine agonist, 460 to MAOBI). With 3-year median follow-up, PDQ-39 mobility scores averaged 1-8 points
(95% CI 0-5-3-0, p=0-005) better in patients randomly assigned to levodopa than those assigned to levodopa-sparing
therapy, with no increase or attrition of benefit during 7 years’ observation. PDQ-39 mobility scores were 1- 4 points
(95% CI 0-0-2-9, p=0-05) better in patients allocated MAOBI than in those allocated dopamine agonists. EQ-5D
utility scores averaged 0-03 (95% CI 0-01-0-05; p=0-0002) better with levodopa than with levodopa-sparing therapy;
rates of dementia (hazard ratio [HR] 0-81, 95% CI 0-61-1-08, p=0-14), admissions to institutions (0-86, 0-63-1-18;
p=0-4), and death (0-85, 0-69-1-06, p=0-17) were not significantly different, but the upper CIs precluded any
substantial increase with levodopa compared with levodopa-sparing therapy. 179 (28%) of 632 patients allocated
dopamine agonists and 104 (23%) of 460 patients allocated MAOBI discontinued allocated treatment because of side-
effects compared with 11 (2%) of 528 patients allocated levodopa (p<0-0001).

Interpretation Very small but persistent benefits are shown for patient-rated mobility scores when treatment is
initiated with levodopa compared with levodopa-sparing therapy. MAOBI as initial levodopa-sparing therapy was at
least as effective as dopamine agonists.

100%— —— Dopamine agonist
— Levodopa only
— MAOBI

75% 72%

50%—

25%

Percentage stopping randomised treatment

0 T T T T T T 1
0 1 2 3 4 5 7
Number at risk Time (years)
Dopamine agonist 632 457 355 250 182 124 79 39
Levodopaonly 528 462 382 294 222 178 116 69
MAOBI 460 299 220 152 97 63 39 11

Figure 2: Proportion of patients stopping treatment with allocated drug class

100 —— Levodopa 109/528
—— Levodopa sparing 121/878

75 p=0-003 two-sided
HR 1.52, 95% Cl 1-16-2-00

5
&
v
g s
-
wi
=
(]
25
0
0

Time from randomisation (years)

Number at risk
Levodopa 528 454 355 258 186 129 78 46
Levodopa sparing 878 764 630 465 320 208 123 57

Figure 5: Risk of developing dyskinesia in levodopa and levodopa-sparing groups




Initiation of pharmacological therapy in Parkinson’s disease:

when, why, and how

Rob M A de Bie, Carl E Clarke, Alberto] Espay, Susan H Fox, Anthony E Lang

Lancet Neurol 2020; 19: 452-61

= Peak dose dyskinesia

Levodopa Levodopa dose Onset of motor Levodopa dose Levodopa dose Cumulative
started increased fluctuations increased again increased again disability
v v v v v
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strategy mild benefits  No fluctuations Low early
disability
oisabity o UL LU e L iy
Motor [ Appreciation of wearing off [ Risk increased with younger age,
fluctuations (return of Parkinson’s symptoms) Peak-dose female sex, and low body weight
. requires awareness of a beneficial dyskinesia i ﬁ
More likely - Related to levodopa delivery:
o Off on—stateresponsetomedlcatlon N A ) kK
complications higher risk with higher levodopa
with levodopa LG Absence of motor fluctuations dose if short half-life (pulsatile
over the long term might reflect stimulation; dose dependency
the lower efficacy of a non-levodopa less if continuous stimulation) An ostensible paradox
drug or underdosage of levodopa Disability is higher
N Associated with disease duration among patients with no
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Figure: The differences between early levodopa versus levodopa-sparing strategies




Medication Class

Efficacy”

Dosage

Level of Recommendation®™

Monotherapy® Adjunct Therapy Indication

Adverse Effects

Lewodopa-PDDI

Levodopa-carbidopa 1

Levodopa-benserazide 1

Dopamine agonists
Pramipexola

Pramipexola
extended release
Ropinirole
Ropinirole pro-
longed release
Rotigotine
MADBIs
Selegiline

Rasagiline

COMTIs

Entacapone

Tolcapone

Unspecified
Amantadine

B-Blocker
Propranolil

Anticholinergic
Trihexyphenidyl
Benztropine

Neuroleptic
Clozapine

Undetarmined®

Titrate to initial dose of 100/25 mg
thrice daily; max, 1500/375 ma/d
or more based on symptoms

Titrate to initial dose of 100/25 mg
thrice daily; max, 1500/375 mg/d
or more based on symptoms

Start 0.125 mg thrice daily; max,
4.5 mg/d

0.26 mg, 0.52 mg, 1.05 mg, 2.1
mag, or 3.15 mg once daily

Start 025 mg thrice daily; max, 24
mag,/d

6-24 myg once daily

Start 2 mg/24 h; max, 16 mg/24 h
2.5 myg once daily; max, 5 mg twice
daily

1 mg once daily

200 mg with each dose of levodopa;
max, 3/d

100-200 mg thrice daily

Start 100 mg once daily; max, 4
times daily (thrice daily is typical)

Start 40mg twice daily; max, 320
mag,d

Start 1 mg once daily; typical main-
tenance dose 2 mg thrice daily

Start 0.5-1 mg once daily; usual
dosa 1-2 myg thrice daily

Start 6.25-12.5 mg at bedtime;
max, 150 myg/d

B.S.CoRABTy" &"A=E .

A All motor
Symptoms

A All motor
SYMpoms

A All motor
SYMpoms

A All motor
SYmptoms

A All motor
Symptoms

A All motor
Symptoms

A All motor
Symptoms

u Early, mild
SYMphoms,
and MF

A Early, mild
SYMpHms,
and MF

A MF

A MF

C Gait dysfunction

and dyskinesia

] Tremor
] Tremor
] Tremor
C for tremor; Tremor and

Nausea, orthostatic hypotension,
dyskinesia, and hallucinations

Same as levodopa-carbidopa

Nausea, orthostatic hypotension,
hallucinations, 1CDs, edema, and
increased sleepiness (including
sleep attacks)

Same as pramipexole
Same as pramipexole
Same as pramipexole

Same as pramipexole

Stimulant effect, dizziness, head-
ache, confusion, and exacerbation
of levodopa adverse effects

Headache, arthralgia, dyspepsia,
depression, flulike syndrome,
axacerbation of levodopa adverse
effects, and constipation

Dark-colored urine and exacerba-
tion of levodopa adverse effects
Dark-colored urine, exacerbation

of levodopa adverse effects, and
hepatotoxicity

Hallucinations, confusion, blurred
wvision, ankle edema,

livedo reticularis, nausea, dry
mouth, and constipation

Fatigue and dizziness

Hallucinations, Cl, nawsea, dry
maouth, blurred vision, urinary
retention, and constipation

Same as trihexyphenidyl

Agranulocytosis, myocarditis,
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Figure 3. The Interaction Between Medication Dosing, Wearing Off, and Dyskinesias Over Time

Parkinson disease progression over time
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