
1 |

Advancing Parkinson’s disease: Understanding the 
disease progression and associated challenges 

Aristide Merola, MD, PhD
Associate Professor, Neurology

Center for Parkinson Disease and other Movement Disorders
The Ohio State University Wexner Medical Center

Columbus, USA



2 |

Objectives

 Understanding Motor and Non-Motor Symptoms 

Progression and associated Challenges, such as 

Dyskinesia, Motor Fluctuations, and Dystonia

 Learning about Therapeutic Opportunities for 

Advancing PD 
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The Frequency and Severity of Symptoms Intensify 
Throughout the Course of PD

Cognitive impairment, psychosis  

Motor 
complications: 
On/off fluctuations
Dyskinesia 

Motor complications intensify

Postural instability,
gait disorder

Prodromal Advanced StageEarly Stage

Autonomic dysfunction

NONMOTOR SYMPTOMS

MOTOR SYMPTOMS

» Cardiovascular
» Gastrointestinal dysfunction

Sleep 
disorders

Bradykinesia 
Rigidity
Tremor
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Management Of PD May Vary Of The Course Of Disease

Cognitive impairment, psychosis  

Motor 
complications: 
On/off fluctuations
Dyskinesia 

Motor complications intensify
Bradykinesia 
Rigidity
Tremor

Postural instability,
gait disorder

Prodromal Advanced StageEarly Stage

Autonomic dysfunction

NONMOTOR SYMPTOMS

MOTOR SYMPTOMS

» Cardiovascular
» Gastrointestinal dysfunction

Sleep 
disorders

Infusion Therapies

Orals

Extended-Release Formulations 

Deep Brain Stimulation 



Problem: The response to each levodopa dose 
progressively shortens over time 

Challenges Associated with Levodopa in the 
treatment of Parkinson

EUROPEAN JOURNAL of NEUROLOGY 2009, 16: 982-989



Dyskinesia vs. OFF time

 Dyskinesias are involuntary, erratic, writhing movements of the face, 
arms, legs, or trunk.

They are often fluid and dance-like, but they may also cause rapid 
jerking or slow and extended muscle spasms.

 It’s different from OFF time.
OFF time is when your PD medication, like levodopa, wears off 
throughout the day and tremors, slowness, and other Parkinson’s 
disease symptoms return. 

 It can be easy to mistake dyskinesia for other Parkinson's disease 
symptoms – such as tremors.

Dyskinesia is a complication of long-term levodopa use to treat 
Parkinson's disease.



On-off response: Clinical and biochemical correlations 
during oral and intravenous levodopa administration in 

parkinsonian patients 
SHOULSON, MD, GLAUBIGER, MD, PhD, & CHASE MD

“A constant intravenous infusion of levodopa resulted in 
stable plasma dopa concentrations and virtual

disappearance of motor fluctuations.”

NEUROLOGY 25: 1144-1148, December 1975



Oral, extended-release forms of levodopa

• Controlled-release carbidopa-levodopa (Sinemet CR®) has 
unpredictable intestinal absorption and should not be used 
for daytime use

• Extended-release carbidopa-levodopa (Rytary®) was FDA 
approved in January 2015



Hauser et al. Lancet Neurol 2013;12:346

30% reduction 
of OFF time
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Rescue Therapies

- Apomorphine Injection (Apokyn)
- Subcutaneous Injection
- “Rescue Therapy” from OFF-periods

- Apomorphine Sublingual (Kynmobi)
- Sublingual Film
- “Rescue Therapy” from OFF-periods

- Levodopa inhalation powder (Inbija)
- Oral inhaler
- “Rescue Therapy” from OFF-periods
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Add-ON Medications

- Safinamide (Xadago)
- IMAO-B
- Improves OFF time without 

troublesome dyskinesia

- Istradefylline (Nourianz)
- Adenosine receptor antagonist 

– Add on therapy to levodopa
- Reduction of OFF time
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Treatment of PD-associated symptoms

- Gocovri
(Amantadine Extended Release)

- Improves troublesome 
dyskinesia

- Once a day administration with 
fewer side effects than regular 
amantadine

- Pimavanser (Nuplazid)
- Once a day capsule
- Treatment of PD-associated 

hallucinations



Neuropsychiatric symptoms 
associated with PD

• Depression 
• Anxiety
• Psychosis 
• Dementia
• Impulsivity
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• Frequently 
underdiagnosed

• Can precede motor 
symptoms

• Different from a 
«normal» 
depression:

• More anxiety 
components

• Less 
introspection
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• Reduction in serotonin 
and noradrenaline in:

• Locus coeruleus
• Thalamus
• Amigdala
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PD-associated anxiety main features:

• Panic attacks

• Associated with motor fluctuations

• Social phobia

• More frequent in young onset PD







• Dopaminergic stimulation is a co-factor

• Possible role for cholinergic deficiency

• retinal alterations might worsen/cause disperception

• Alterations in the sleeping rythm might worsen hallucinations



MANAGEMENT:
1) Rule out infections

2) Simplify the pharmachological therapy as per the following order

• Anticholinergics

• Selegiline

• Amantadine

• Dopamine-agonisti

• COMT-I

3) Start a medication for hallucinations:

• Nuplazid

• Seroquel

• Zyprexa
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Targeting Non-Motor Symptoms: 
The other face of Parkinson’s disease

Multicenter International Study (13 Centers)

242 PD patients were asked to fill in the NMSQ

After completion they were asked if they had discussed the 
positive symptoms with any Health Care Professional before
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Targeting Non-Motor Symptoms: 
The other face of Parkinson’s disease

Symptom Positive Non-declared

Dribbling 41.7%  45.5% 
Constipation 47.5% 46.1%
Urinary Urgency 59.9% 42.1%
Dizziness 38.8% 50.0%
Sweating 30.6% 33.8%
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Non-Motor Symptoms are a Primary Cause 
of HealthCare Utilization in PD

Inpatient
days

Outpatient
visits

37 
PD-related 

90
non-PD-related 

18 
PD-related 

16 
non-PD-related

Average 5-year cumulative healthcare utilization per person
among 611 veterans with medically-managed APD

Often overlooked symptoms of APD, such as orthostatic hypotension, 
significantly increase annual healthcare utilization

1. Stroupe KT, et al. Movement Disorders Clin Prac. 2019;6:369–378. 
2. Merola A, et al. Parkinsonism Relat Disord. 2018;47:45–49.
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Phase 3, randomized, placebo controlled, double-blind study
225 PD, non-demented patients with OH 
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