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Overview

• Review of currently available treatments for Parkinson’s, 

including complex therapies

• Discuss ongoing clinical trials of disease-modifying agents and 

preliminary results

• Discuss recent developments in Parkinson’s biomarkers and 
introduce new concept of biological definition of the disease
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Parkinson’s

James Parkinson, 1817

• Progressive neurodegenerative 

disease

• it occurs everywhere in the world

• 95% of cases begin over age 50

• 1-2% > age 60

• Incidence increases with age 

• Men more frequently affected 

than women (1.5 times)



Natural History of Parkinson’s



Natural History of Parkinson’s



Dopamine Replacement Therapy

Dopamine agonists
Ropinirole
Pramipexole
Rotigotine
Apomorphine

MAO-B

MAO-B inibithors
Selegiline
Rasagiline
Safinamide

DDC inibithors
Carbidopa
Benserazide

COMT inibithors
Entacapone
Opicapone



Non-dopaminergic Therapy

• Amantadine for Dyskinesias   

• Anticholinergics  for tremor

Also found in RBD patients

Acetylcholine esterase 
imaging 

11C-NM4PA PET

Hilker et al. 2005 

(Dementia)



Progression of Parkinson’s and Therapeutic 
Response 



Changes in Levodopa Response 

over Time



Complex 
Therapies in PD 

Who to choose? 
Deep Brain Stimulation 

Subcutaneous 

Apomorphine Infusion

Intestinal  

Levodopa/Carbidopa 

Infusion

Subcutaneous 

Foslevodopa/foscarbidopa 

Infusion



The 5-2-1 criteria have been 
proposed to determine when 
a patient's PD has 
progressed to an advanced 
state

5-2-1 Criteria

Aldred et al. 2020



• taking L-Dopa at least five times a day 

• having at least 2 hours with “OFF” 
symptoms during the day 

• or having at least 1 hour of 
troublesome, uncontrolled dyskinesia 

5-2-1 Criteria

Aldred et al. 2020

Patients are considered to have 

advanced PD when they meet at 

least one of the 5-2-1 criteria:  



• Parkinson’s for at least 4 years

• Presence of bothersome disease- related 
symptoms and/or side effects

• Motor improvement with dopaminergic 
medications

• Absence of other significant medical 
conditions

• Absence of ongoing severe, medically 
resistant neuropsychiatric diseases

Absolute Criteria for 

Considering Referral Complex Therapies



Aetiology of Parkinson’s

The aetiology of PD is unknown and 

a number of possible factors must be 

considered 

It is likely that the cause of PD is 

multifactorial with contributions from 

•  aging 

• impaired oxidative mechanisms

•  exposure to toxins/viruses 

•  head injuries

•  genetic predisposition 



The genetics of Parkinson’s over Time

Red squares represent genome-wide association studies and number of discovered risk loci in brackets

Green squares represent controversial or not widely validated genes linked to typical Parkinson disease



CAN GBA and LRRK2 PLAY A ROLE ALSO 
IN NON-MUTATED PD?



ROPAD - LRRK2 International PD, An international 

multicenter epidemiological observational study 

PD in our Clinics

N = 165

LRRK2

8 (4.85%)

GBA

13 (7.9%)

Parkin

4 (2.4%)

Similar phenotype

Similar treatment

No changes of therapy 

Newcastle cohort

You do not treat genetic 

cases in a different way



Genetic-based Interventions

Source:  Shihabuddin et al .2018

Personalised 

Medicine



Targeted Therapy in LRRK2-associated 
Parkinson’s

DNL151 / BIIB122 is a LRRK2 inhibitor

co-developed by Denali and Biogen



Pathological Changes in PD

www.mdvu.org/library/disease/pd/par_path.asp

Lewy

body

The major component of Lewy bodies and Lewy neurites is an 

aggregated form of alpha-synuclein 



Alpha-Synuclein Misfolding in Parkinson’s

Braak Stages 

Motor

Symptoms



Clinical Trials of Disease-
modifying agents



Alpha-Synuclein Misfolding in 
Parkinson’s

Monoclonal antibodies

Biogen – cinpanemab – 

SPARK study

Roche -  Prasinezumab

Pasadena and Padova studies

X



PASADENA Study

2022

No Change in Sum of Scores on MDS-UPDRS 
Parts I, II, and III from Baseline to Week 52 



The PASADENA Trial



Progression of MDS-UPDRS Part III OFF (motor 
examination) in Prasinezumab-treated individuals  

https://medically.roche.com/content/dam/pdmahub/restricte
d/neurology/adpd-2024/ADPD-2024-presentation-pagano-
PASADENA-long-term-open-label-extension.pdf



PADOVA Study



Alpha-Synuclein Misfolding in Parkinson’s

Monoclonal antibodies

Biogen – cinpanemab – 

SPARK study

Roche -  Prasinezumab

Pasadena and Padova studies

X

XUCB0599

Minzasolmin

Orchestra study



Orchestra Study (Minzasolmin vs Placebo)



Orchestra Study (Minzasolmin vs Placebo) 



PPMIPP

A recently developed highly accurate biological test  called 
the α-synuclein seeding amplification assay (αSyn-SAA) is 
capable of objectively and reliably detecting the presence 
of abnormal alpha-synuclein in the cerebrospinal fluid in 
people with PD

Siderowf A et al, Lancet Neurol. 2023



Seed Amplification Assay (SAA) BackgroundSeed Amplification Assay (SAA) = RT-QuIC and PMCA 
assays

Real-Time Quaking-Induced Conversion (RT-QuIC) and Protein-Misfolding Cyclic Amplification (PMCA)



Defined PD/ DLB individuals

• Sporadic PD - Sensitivity 93%, Specificity 94%

• 97% (548/567) of all PD with UPSIT <= 15th %ile are 

SAA positive

Siderowf A et al, Lancet Neurol. 2023



Hyposmic and RBD individuals 

• Most hyposmics and RBD are SAA positive

• 70% (38/54) hyposmics, 75% (58/77) RDB 

• RBD - 93% (56/60) with UPSIT <= 15th %ile are SAA positive

• SAA positive appears to precede DAT deficit in RBD and hypomics prior to the onset 

of clinical PD 
Siderowf A et al, Lancet Neurol. 2023
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Definition of Parkinson’sClinicalBiological

Neuronal Synuclein Disease (NSD) 





Conclusions

• Disease modifying drugs are currently been 

investigate with promising preliminary results

• Abnormal alpha-synuclein can now be detected in 

people with PD and individuals at risk of PD

• NSD applies to all those who have biomarker 

evidence of synucleinopathy, not only those with 

clinical symptoms
Thank you!





The PASADENA Trial



Hypothetical model of dynamic biomarkers of the 
neuronal α-synuclein disease-integrated staging system 
(NSD-ISS)

Note: Shapes and slopes of the curves and their temporal relationship are qualitative and hypothetical



The proposed 

neuronal 

α-synuclein 

disease 

integrated 

staging system
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