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DISCLAIMER
• Joe Quinn to Ergun Uc:

– I'm writing to invite you to participate as a speaker in the VA Parkinson's 
consortium conference in Pittsburgh in September. I believe you're already 
planning to attend, and I will be there as well. Jay Nutt was scheduled to debate 
Jeff Bronstein on the subject "continuous dopaminergic stimulation minimizes 
levo-dopa induced motor complications", but Jay cannot make it. Would you be 
willing to fill in for him? I have attached the tentative agenda. (Con: Jeff 
Bronstein)

• Ergun to Joe:
– Couldn't I debate that exercise is good for PD or driving in PD is affected by 

cognitive/visual rather than motor deficits? Joking aside, it would be hard for me 
to fill Jay's shoes on this topic, but I will try.

• From Becky Martine:
– My apologies…there was a typo on the agenda. Jeff will take the side of pro 

continuous dopaminergic stimulation and Dr. Uc will be con. Please let me know 
if this poses any problems. Thanks!

• Last words of Ergun to Jeff, Joe, and Jay:
– This is doubly unfair! First, trying to fill Jay’s shoes in an area which is not my 

active research topic; and now, debating against conventional wisdom. 
– Mercy!



Issues

• Definitions of continuous and pulsatile
stimulation

• Natural history of PD
• Problems with study design and analysis 

and interpretation supporting “CDS”
• Pharmacokinetic/dynamic considerations



Entacapone/tolcapone ↑ AUC of levodopa 30-70%

“Continuous” vs. “Pulsatile” Stimulation

What is physiologic dopaminergic stimulation?
Location, receptor type, concentration, situation

How does it change in PD?



Lang & Lozano, NEJM 1998

Braak et al., 
Neurobiol
Aging 2003

PD is not just a motor condition with 
nigrostriatal dopaminergic dysfunction!

• Motor
Bradykinesia, rigidity, tremor,            
postural instability-gait disorder 

• Cognitive
Impairment:                  

Executive, attention, visuospatial, 
memory, language

Dementia
•Psychiatric

Depression, apathy
Hallucinations, psychosis 

•Autonomic
Cardiovascular
Gastrointestinal
Genitourinary

•Sleep



Schoenmaker & Van Gool, Lancet Neurol 2004

The age gap between patients in clinical studies and in 
the general population: A pitfall for dementia research
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Kempster et al., Brain 2007
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Milestones and disease course in pathologically proven PD

rectangles represent disease duration; n=97



Kaplan-Meier estimates (95% CI) of the probability that a PD patient on
levodopa will be free of dyskinesias of any severity (A) 

Arch Neurol. 2006;63:205-209



Kaplan-Meier estimates (95% CI) of the probability that a PD patient on
levodopa will be free of dyskinesias of any severity (A), will be free of 
dyskinesias requiring medication adjustment (B)

Arch Neurol. 2006;63:205-209



Levodopa-associated dyskinesias can be expected to develop in nearly 60% of 
patients after 10 years, but these will be severe enough to require medication 
adjustments in only 43% of patients. At 10 treatment years, nearly 90% of these 
patients can expect to be spared dyskinesias that could not be controlled by drug 
adjustments. This population based study suggests dyskinesia risk may not be a 
major concern for most PD patients.

Kaplan-Meier estimates (95% CI) of the probability that a PD patient on
levodopa will be free of dyskinesias of any severity (A), will be free of 
dyskinesias requiring medication adjustment (B), and will be free of 
dyskinesias that are unresponsive to medication adjustment (C) 

Arch Neurol. 2006;63:205-209



2000;342:1484-91



Supplemental open
label L-dopa

66% 
16.5±6.6mg (plus 427±221mg)

36% (753±398 mg)

HR for open LD: Rop vs. LD
2.1 (1.4, 4.5), P<0.0001

Rascol et al., NEJM 2000



Rascol et al., NEJM 2000

p=0.08

p=0.008

Better Motor Function
and ADL on Levodopa



Supplemental open
label L-dopa

66% 
16.5±6.6mg (plus 427±221mg)

36% (753±398 mg)

HR for open LD: Rop vs. LD
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“The early use of ropinirole did not reduce the occurrence of wearing-off and 
freezing during walking to the same extent as it did the occurrence of 
dyskinesia. This finding suggests that these complications of motor function 
may not have the same pathophysiologic mechanisms as dyskinesia.”

Rascol et al., NEJM 2000





Rascol et al., Mov Disord 2006
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Rascol et al., Mov Disord 2006

1- disease progression sole cause
2- neuroprotection by ropinirole
3- sparing of levodopa

2

3

1

Ropinirole

L-Dopa



• Over 10 years, the strategy of initiating treatment with ropinirole
provided comparable long-term control of PD signs and symptoms, 
with a longer time to the development of dyskinesia, a lower 
incidence of dyskinesia, and a lower incidence of at least moderate 
wearing off. 

• However, a clear functional benefit related to the lower incidence 
of motor complications in the ropinirole group was not 
demonstrated, as the incidence of disabling dyskinesia, and 
changes in Quality Of Life and Clinical Global Impression scores, 
were not significantly different between groups. 



“Finally, from a global clinical perspective, it is obvious
that dyskinesias are not the sole difficulty faced by patients
when their disease is progressing. Consequently,
the present results focusing on dyskinesias should be
placed in the context of the entire spectrum of the clinical
problems posed by progressing PD, especially when one
discusses the overall management of this disease, considering
the great efficacy of L-dopa on motor symptoms
and its lower propensity to induce hallucinations, somnolence,
and leg edema than the agonists.”

Rascol et al., Mov Disord 2006

Born Again…



Parkinson Study Group 
JAMA, 2000



Pramipexole use was associated with
a greater likelihood of somnolence, 
hallucinations, and edema.



Incidence of dyskinesias after initiation of levodopa among subjects with PD initially treated with pramipexole was 
not significantly different (neither better nor worse) from that of those who only received levodopa, after adjusting 
for years since diagnosis and the daily levodopa dosage. Although initial treatment with pramipexole (vs. levodopa) 
significantly delays the onset of dyskinesias, this appears to be primarily through a levodopa-delaying effect rather 
than a protective effect.

Constantinescu 2007 Mov Disord



Comparisons of therapeutic effects of levodopa, 
levodopa and selegiline, and bromocriptine in 
patients with early, mild Parkinson's disease

• 3 year outcomes: BMJ 1993
– All better than baseline
– Levodopa arms more efficacious and with less adverse effects than 

3, but with more motor fluctuations and dyskinesia
• 10 year outcomes: Neurology 2001

– Levodopa more efficacious and with less adverse effects than brom
– No group difference for moderate-severe dyskinesia

• 14 year outcomes: Neurology 2008
– Initial Rx with bromocriptine did not reduce mortality or motor 

disability. The initially reduced frequency in motor complications 
was not sustained. 

– No evidence of a long-term benefit or clinically relevant disease-
modifying effect with initial dopamine agonist treatment

Parkinson's Disease Research Group in the United Kingdom



COMT Inhibitors in De Novo PD

• STRIDE-PD (STalevo Reduction in 
Dyskinesia Evaluation) ongoing

• No study results published/presented yet
• In fluctuators, tolcapone or entacapone

decreased “off” time and increased 
dyskinesia, which could be managed by 
decreasing levodopa.



• Conventional wisdom:  CDS is desirable 
because it is physiological and will prevent or 
reverse motor complications and particularly 
dyskinesia. 

• CDS hypothesis based on several unproven 
assumptions:
– CDS does not mimic the function of the 

dopaminergic system in normal brain.



Tonic Dopaminergic Tone?

PRO: 1) Dopaminergic neurons fire tonically 
during motor tasks in monkeys (DeLong et al, 
1983).

CON: 1) Increased dopamine turnover and 
extracellular dopamine in rats during exercise 
(Freed 1985, Hatton 1994, Meeusen 1997).

2) Decreased raclopride binding in putamen 
contralateral to moving limb in humans (Ouchi
2002) or while playing a video game (Goerendt).



CDS hypothesis based on several unproven assumptions:
– CDS does not mimic the function of the dopaminergic

system in normal brain.
– Although dyskinesia may represent sensitization, motor 

fluctuations (wearing-off) are more compatible with 
tolerance than sensitization. 

• Sensitization to L-dopa is not uniformly bad or undesirable. Large 
intermittent, levodopa doses better for building long duration 
response

– Motor effect and dyskinesia not dissociable. 
• Sensitization probably increases the severity and reduces 

latency, but doesn’t change threshold (increased levodopa dose 
does not cause these).



Development of Dyskinesia Over 
First 4 Years of L-DOPA

Nutt 2002.



CDS hypothesis based on several unproven assumptions:
– CDS does not mimic the function of the dopaminergic system in 

normal brain.
– Although dyskinesia may represent sensitization, motor fluctuations 

(wearing-off) are more compatible with tolerance than sensitization. 
• Sensitization to L-dopa is not uniformly bad or undesirable. Large 

intermittent, levodopa doses better for building long duration response
– Motor effect and dyskinesia not dissociable. 

• Sensitization probably increases the severity and reduces latency, but 
doesn’t change threshold (increased levodopa dose does not cause 
these).

– The benefits of CDS on off time are likely due to do pharmacokinetic 
effects, and probably do not require pharmacodynamic effects 
(reversal of supersensitivity). 



Motor Fluctuations During 
Continuous  IV L-DOPA

Nutt et al, 1997.



• CDS hypothesis based on several unproven assumptions:
– CDS does not mimic the function of the dopaminergic system in 

normal brain.
– Although dyskinesia may represent sensitization, motor fluctuations 

(wearing-off) are more compatible with tolerance than sensitization. 
• Sensitization to L-dopa is not uniformly bad or undesirable. Large 

intermittent, levodopa doses better for building long duration response
– Motor effect and dyskinesia not dissociable. 

• Sensitization probably increases the severity and reduces latency, but 
doesn’t change threshold (increased levodopa dose does not cause 
these).

– The benefits of CDS on off time are likely due to do pharmacokinetic 
effects, and probably do not require pharmacodynamic effects 
(reversal of supersensitivity). 

– There are no robust randomized clinical trials that test the effects of 
CDS on dyskinesia or motor fluctuations.



There is not a continuous dopaminergic stimulation and a pulsatile dopaminergic
stimulation - there's the physiologic dopaminergic stimulation. And, we are not there yet.
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There is not a continuous dopaminergic stimulation and a pulsatile dopaminergic
stimulation - there's the physiologic dopaminergic stimulation. And, we are not there yet.

We may not agree on “CDS”, but surely we can agree on providing the best care for our 
patients. The reality of motor fluctuations may be different for older folks than for those 
young patients plagued by severe dyskinesia, but don't tell me we can't treat old 
disabled patients with levodopa while we try different alternatives on young patients at 
risk for severe fluctuations. 
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relevant outcome measures. 

CLOSING STATEMENT



There is not a continuous dopaminergic stimulation and a pulsatile dopaminergic
stimulation - there's the physiologic dopaminergic stimulation. And, we are not there yet.

We may not agree on “CDS”, but surely we can agree on providing the best care for our 
patients. The reality of motor fluctuations may be different for older folks than for those 
young patients plagued by severe dyskinesia, but don't tell me we can't treat old 
disabled patients with levodopa while we try different alternatives on young patients at 
risk for severe fluctuations. 

“CDS” is an eloquent concept which can do great things for PD patients in the years 
ahead. But eloquence is no substitute for a record — when we treat PD patients with 
tough problems. 

VA PD Consortium, we cannot turn back. Not with so much research to be done, and so 
many patients with PD to care for. At this moment, in this debate, we must pledge once 
more to march into the future. Let us keep that promise - that scientific promise - to 
judge the merits of “CDS” in well designed, robust, randomized clinical trials with 
relevant outcome measures. 

CLOSING STATEMENT

paid for by BestRxforPD.com

I am Ergun Uc and I approve this message.
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