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Outline: 
1. My story

2. The present:


A. Optimizing levodopa therapy

B.New drugs for non-motor symptoms and dyskinesia


3. The future:  Slowing, stopping, reversing Parkinson’s progression

Dislaimer:  Nothing in this 
presentation is intended as 
medical advice.  Talk to a 

Movement Disorders Specialist. 



Getting PD before age 40 is pretty rare

But it is pretty much the same disease



PD results from loss of dopamine-producing cells in the brain

In late stages, other portions of the brain also can degenerate



Dopamine is pretty darn important



So when your brain doesn’t make enough, bad things happen

Non-motor symptoms 
Depression, anxiety, apathy 

Loss of sense of smell 
 Sleep problems 

Constipation 
Pain (neuropathic) 

Temperature regulation 
Slurred speech 
Vision problems 

Swallowing problems
Mask-like face

Cognitive symptoms 
Word finding (“tip of the 

tongue” syndrome) 
Dementia: rare in early 

stages, varying degrees at 
late stage

Major causes 
of mortality

Motor symptoms

Tremor (“rest” 
tremor most 
common)

Bradykinesia (slowness) 
Rigidity (muscle stiffness) 
Falls, postural problems,  

limping, clumsiness



Since I was diagnosed …



New FDA Approvals for Parkinson’s Disease
2014: 

Droxidopa for 
orthostatic hypotension  

(low blood pressure 
after standing up)

2015: 
Duopa for advanced 

PD symptoms

2015:  
Rytary for PD 

symptoms

2016: 
Nuplazid for 

PD psychosis

2020:   
Imbrĳa for 

“rescue dosing”

2020:   
Kynmobi for 

“rescue dosing”

The ones in green 
attempt to increase 

on-time without 
dyskinesia

The ones in blue are 
more novel, treating 

non-motor 
symptoms of PD

And I left off of here 
5 additional drug 
approvals from 

2017-2019!

2016: 
Xeomin injection for 

excessive drooling in PD



Just in the past year



Levodopa:  Still the “gold standard” after 60 (!) years

Levodopa


(in drugs like Sinemet, 
Stalevo, Madopar, Rytary)

Dopamine

Key points:  Levodopa is made in your body, and converted into dopamine. By taking levodopa, you replace 
dopamine that is missing in Parkinson’s patients’ brains.  That is why it is so effective.




Myths about levodopa
• It “stops working” after you have used it for many years.  You may need more of it, but that’s 

because the disease has progressed.  


• It is “toxic”.  


• It is “unnatural”.  Actually, it’s the same stuff that’s in your brain.  


• You should minimize your use of it, even if it means that your PD symptoms are not well controlled.


• Patients should only use levodopa when other drugs are ineffective, especially newly diagnosed 
patients who should “save” levodopa for later.


• High-protein meals inhibit absorption of levodopa.  (Protein-rich meals may impact symptoms in 
other ways, but not by preventing or delaying absorption of levodopa.)


There is really only one major problem with levodopa as a drug …



The problem with levodopa as a drug:   
It doesn’t last very long in your blood and brain 
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tivation was suggested as a cause of this phenomenon
[9]. In fact, long-term L-dopa administration activates
DDC in the liver but not in the brain, and no data has
been published in the gut [10]. Our data was obtained
using L-dopa with a DCI. It has been reported that
plasma DDC is induced by administration of L-dopa
with a DCI [11]. Therefore, the DDC activation theory
cannot explain our results.We propose that long-term L-
dopa therapy may induce the LNAA transporter system.

Aging and L-dopa pharmacokinetics

Although long-term L-dopa therapy steepened L-dopa
kinetics, this change was less marked in senile-onset pa-
tients (onset age > 60 years old) than in younger onset
patients (Fig. 2b). The frequency of wearing-off is much

lower in senile-onset patients than in younger onset pa-
tients [12]. This suggests that changes in peripheral 
L-dopa pharmacokinetics after long-term therapy cer-
tainly contribute to the clinical expression of wearing-
off.

Food and acidity effects on L-dopa absorption

L-dopa shares a saturable transporter system with other
LNAA such as phenylalanine. Therefore, competitive in-
hibition of L-dopa absorption occurs with rising con-
centrations of neutral amino acids derived from food
(Fig. 3). The L-dopa pharmacokinetic profile is steeper
when intake occurs before a meal than after a meal.Con-
sidering that pulsative stimulation of L-dopa may cause
motor fluctuations, L-dopa should be given after meals

Fig. 2 L-dopa pharmacokinetics in parkinsonian patients with disease onset at < 60 years of age (a) and > 60 years of age (b) according to duration of L-dopa therapy.
Long-term L-dopa therapy (> 5 years’ duration) increases Cmax and AUC and shortens T1/2. Pharmacokinetic changes after long-term L-dopa therapy are not seen in the
senile-onset group
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hours after taking pill hours after taking pill

After about 2-3 hours, 
most of it is gone:  

“off” state

When levodopa spikes 
high like this, can get 

dyskinesias



A typical day in the life of many PD patients:   
but does it have to be this way?



Can we do better?
• One “simple” strategy:  Just take small amounts very frequently

• This is actually my strategy.  One sinemet pill on waking, then half-pills 

every 90 minutes!

• Yes, it’s a pain, but I don’t have on-off cycling, and not much dyskinesia.


• Other options:
Add Azilect/rasagiline to 

slow down dopamine 
degradation

Switch to Rytary 
(every 6-8 hours)

Duopa (Duodopa in Europe)

Requires surgery to implant tube; expensive
Need to adjust dosing; 

expensive

Or, similarly, add 
COMT inhibitors, 

such as in Stalevo



Rescue dosing:  Why suffer through an “off state”?



Non-drug interventions that are highly effective

• Exercise!


• Voice training (swallowing)


• Cognitive-behavorial training


• Exercise!!


“Deep Brain Stimulation” surgery has improved greatly in 
the past few years; an important option for many patients.  



On the horizon
LRRK2:  probably one of the most promising 

approaches for slowing disease
Cell-based therapies?Gene therapies?



One important driver of progress is that we are starting to 
understand commonalities among neurodegenerative diseases

The different diseases cause cells 
to die in different parts of the brain.   

But many of these seem to have 
similar underlying problems. 

For example, defect in cellular 
“recycling” and trash removal.



A few other random but important points
• If you use dopamine agonists (Mirapex and Requip, + others), be aware of the rare but 

serious side effect of impulse control disorders (e.g., compulsive gambling).


• PD patients should NOT be prescribed so-called “typical” anti-psychotics (drugs such 
as Haldol and many others).  


• Amantadine (specially the Gocovri extended release formulation) is the only FDA-
approved treatment for dyskinesias.  Be aware of potential serious neuropsychiatric 
side effects such as hallucination.


• Don’t forget to treat depression!  There isn’t much guidance on the best choice of anti-
depressant for PD patients.


• Beware of rampant misinformation.  Your cousin’s barber’s friend doesn’t have a secret 
cure for PD that doctor’s don’t want you to know about.  There is no way to prevent, 
treat, or cure PD by changing your diet, or consuming supplements.  There just isn’t.  


