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Heterogeneity

Non Motor Subtypes
Schapira, Chaudhuri, Jenner 2017



7 subtypes of PD 



At least four distinct neurotransmitter systems are 
affected by α-synuclein pathology and contribute 

to the many symptoms in Parkinson‘s disease 

Contributors to the different phenotypes in Parkinson’s disease 

Dopamine pathway 

Noradrenaline pathway 

Serotonin pathway 

Cholinergic pathway 
Halliday GM, et a!. Mov Disord 2014; 29:634–650; Titova N, et a!. J Neuro! Transm 2017; 124:907–914.







Why and how subtype ?
Real Life Non-motor subtypes: the evidence base

EDS, excessive daytime somnolence.
1. Aarsland D, et al. Nat Rev Dis Primers 2021;7:47; 2. Bohnen NI, et al. Lancet Neurol 2022;21:381–92; 3. Tall P, et al. Exp Opin Pharmacother 2023;24:1725–36; 4. Popkirov S. Sleep. 2017;40:zsx132; 
5. Taylor BK and Westlund KN. J Neurosci Res. 2017;95:1336–46; 6. Yamamoto K, et al. Psychiatry Clin Neurosci. 2014;68:1–20; 7. Sharabi Y, et al. Neuron. 2022;110:1432.E1.

Cholinergenic1,2 

• Severe cholinergic deficits 
are associated with dementia 
in Parkinson’s

• The Park Sleep subtype is characterised 
by EDS, along with insomnia as a 
secondary phenomenon

• Noradrenergic dysfunction can result 
in a cluster of symptoms such as rapid 
eye movement sleep disorder,4 pain,5 
anxiety6 and dysautonomia7

Park Sleep3 Noradrenergic
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Cholinergenic subtype



BMJ 
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Medications with anticholinergic effect

Very strong

3 points per drug

Strong

2 points per drug

Moderate

(1 point per drug)

Amitriptyline Amantadine Carbidopa-Levodopa

Atropine Baclofen Entacapone

Benzatropine Cetirizine Haloperidol

Carisoprodol Cimetidine Methocarbamol

Cyproheptadine Clozapine Metoclopramide

Chlorpheniramine Cyclobenzaprine Mirtazapine

Chlorpromazine Desipramine Paroxetine

Dicycloverine (also 

known as Dicyclomine)

Loperamide Pramipexole

Diphenhydramine Nortriptyline Quetiapine

Fluphenazine Olanzapine Ranitidine

Hyoscyamine (also 

known as Hyoscine)

Prochlorperazine Risperidone

Imipramine Pseudoephedrine Selegiline

Meclizine Tolterodine Trazodone

Oxybutynin Ziprasidone

Perphenazine

Promethazine

Thioridazine

Thiothixene

Tizanidine

Trifluoperazine

Very strong risk: final points total ≥3. 

Nationwide population-based study; 
248,579 current cases

Among older adults with acute cardiovascular 
events, an increased total anticholinergic burden 
in the 30-day hazard windows vs reference 
windows was observed

An association between recently raised 
anticholinergic burden and acute cardiovascular 
events in older adults was found

Main 

findings:

Conclusion:



Counselling regarding cognitive 
decline

Forward planning

Consider DRT + AchE  drugs + Gait 
training

Cognitive training/CBT

Cholinergic

Avoid anticholinergics

Probiotics (large bowel active)

Marras, Chaudhuri et al Neurotherapeutics. 2020



EDS, excessive daytime somnolence.
1. Aarsland D, et al. Nat Rev Dis Primers 2021;7:47; 2. Bohnen NI, et al. Lancet Neurol 2022;21:381–92; 3. Tall P, et al. Exp Opin Pharmacother 2023;24:1725–36; 4. Popkirov S. Sleep. 2017;40:zsx132; 

5. Taylor BK and Westlund KN. J Neurosci Res. 2017;95:1336–46; 6. Yamamoto K, et al. Psychiatry Clin Neurosci. 2014;68:1–20; 7. Sharabi Y, et al. Neuron. 2022;110:1432.E1.
2. Pavese et al. NeuriImage, vol 59, Issue 2, 2012

• The Park Sleep subtype 
is characterised by EDS, 
along with insomnia as a 
secondary phenomenon

Park Sleep3 

DAS B PET

Frucht, et al. Neurology 1999

Risk of injuries and 
RTA and drownning 2023

? Biomarker



Preference D3 versus D2 receptor subtypes within the D2 family*

14

Bromocriptine
Pergolide
Cabergoline
Lisuride
Ropinirole
Pramipexole

0.2

0.4

0.5

0.8

1.3

7.8

*Ratio of binding affinities (Ki-values):
The higher the number, the higher the D3 preference vs. D2

(Adopted from  Piercey MF et al. Eur J Pharmacol 1996; 312: 35-44)





• 42.8% high likelihood of dozing off 
while stationary in a car → high 

risk while driving, operating 
machinery, or swimming

• DA intake associated with high risk 

• Please do an Epworth scale assessment 

• Score over 10 and specially 12 associated with 
• High risk of dozing while driving

• Please rule out sleep aponea



Nat Rev Neurol 2023



Dysautonomia 
Central pain 
Anxiety and depression 
RBD





High NMS burden 
High risk of ICD 
Higher genetic cases

EOPD genetic 
basis

Specific genetic 
mutation

Clinical association

AD pattern SNCA Cognitive decline

AR pattern ATP13A2 (Kufor–
Rakeb Syndrome)

Rapid cognitive decline, 
dementia, and optic 
atrophy

AR pattern PRKN Specific pattern of ICD: 
compulsive shopping, 
binge eating, punding, 
increased hobbyism, and 
sleep benefit

AR pattern PINK1 Specific pattern of ICD: 
hypersexuality, 
compulsive shopping, 
and binge eating

AD pattern 
(GRIN2B)

GRIN2B, DRD1 and 
DRD2

Strong links with ICD. 
Racial variations noted

AD pattern 
(LRRK2)
AR pattern 
(GBA1)

LRRK2
GBA1 (pathogenic 
mutations)

Increased rates of ICD

AR pattern GBA1 (pathogenic 
mutations)

Cognitive decline, RBD, 
and dysautonomia

AR pattern PLA2G6 (PLAN) Rapid cognitive decline 
and optic atrophy

AR pattern (DJ-
1)
AR pattern 
(PINK1)

DJ-1
PINK1

Association with pain in 
PD. 
PINK1 lower back pain 
described in EOPD

NA DRD2 rs2283265 
polymorphism

Association with pain in 
EOPD


	Slide 1: Non-motor Parkinson’s- spotlight on subtypes
	Slide 2: Disclosures
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: Why and how subtype ? Real Life Non-motor subtypes: the evidence base
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Preference D3 versus D2 receptor subtypes within the D2 family*
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20

