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Discussion on  
Protection effect of L-dopa 

• Levodopa is the gold-standard therapy for 
Parkinson's disease.  

• However, long-term treatment leads to involuntary 
movements and response fluctuations which add to 
the complexities of later disease-management.  

• In addition, preclinical evidence suggests that 
levodopa is toxic to dopaminergic neurons.  

• These problems have led to a move away from 
levodopa towards initial monotherapy with a 
dopamine agonist.  

• But the following studies suggested the  protection 
effects of L-dopa for PD 

 





Complication of long-term 
management (Fahn, 2000) 

• Response fluctuations 

– wearing-off  

– on-off 

 

• Motor complications 

– dyskineisas  

– off-dyskinesias 

 



Causes of Complications 

• In part a consequence of prolonged 
use of dopaminergic therapy, with 
levodopa playing a predominant role 

• Two major contributing factors 

1) Duration of treatment 

2) Daily levodopa dosage 



Risk of motor fluctuations 
 
 

• 1. 4-6 years after L-dopa Tx 

   - 8-64% (Ashlskog et al, 2001) 

 

• 2. 15 years follow-up 

    - 94% (Hely et al, 2001) 

 





연구 결과 



Levodopa and the progression of 
Parkinson's disease. 

 (Fahn & Oakes, 2004) 

• The severity of parkinsonism increased more in 
the placebo group than in all the groups 
receiving levodopa  

• Mean difference between the total score on the 
UPDRS at baseline and at 42 weeks was 7.8 
units in the placebo group 

•  1.9 units in the group receiving levodopa at a 
dose of 150 mg daily  

• 1.9 in those receiving 300 mg daily  

• -1.4 in those receiving 600 mg daily (P<0.001).  

 





Conclusions 
(Fahn & Oakes, 2004) 

– Clinical data suggest that levodopa either slows the 
progression of PD or has a prolonged effect on the 
symptoms of the disease 

 

– Neuroimaging data(using [123I]beta-CIT uptake) 
suggest either that levodopa accelerates the loss of 
nigrostriatal dopamine nerve terminals or that its 
pharmacologic effects modify the dopamine transporter. 

 

– The potential long-term effects of levodopa on PD 
remain uncertain. 



Dopamine transporter brain imaging to assess 
the effects of pramipexole vs levodopa on 

Parkinson disease progression. 
(Parkinson Study Group) 

Patients initially treated with 
pramipexole demonstrated a reduction 
in loss of striatal [(123)I]beta-CIT 
uptake, a marker of dopamine neuron 
degeneration, compared with those 
initially treated with levodopa, during a 
46-month period(16.0% vs 25.5%).  

                                       
JAMA 2002; 287: 1653-61 



18F-DOPA PET 

• Alan Whone and colleagues used 18F-
DOPA PET Patients given ropinirole had 
significantly reduced loss of striatal 
uptake at 24 months compared with 
those given levodopa (13% vs 20%).  

 
(Neurology 2002; 58 [suppl 3]: A82-83).  







Dilemma 

• Single clinical trials with each of the four 
modern agonists compared with levodopa  

    - as monotherapy the agonists delay the onset of 
involuntary movements, although at the expense of 
poorer treatment of motor impairments and disability 
and more dopaminergic adverse events. 

• The only health-related quality of life data show 
no difference between pramipexole and 
levodopa after 4 years.  

• No information on health-economics measures 
is available but agonists cost two to three times 
as much as levodopa. 

 



Rationale for initial Tx in young PD  
(Clarke & Guttman, 2002) 

• A higher incidence of motor 
complications in younger patients.  

 

• Significant  co-morbidity, dementia, or a 
short life-expectancy 

 
Lancet 2002;360:1767-1769. 





CALM-PD 
(Parkinson Study Group) 

• Compared pramipexol with L-dopa as initial Tx 
for PD 

1. Pramipexole 
– Incidence of dyskinesias was lower at both 2 and 4 

years  of F/U 

2. L-dopa 
- Better symptom control  

- Lower incidence of freezing, somnolence, & edema 

 
Arch Neurol 2004;61:1044-1053. 



Impact of Pramipexol on the Onset of L-
dopa-related Dyskinesia 

Constantinescu, et al 

 
Move Disord 2007;22:1317-1319. 

 



Conclusions 
(Constantinescu, et al) 

• After adjusting for disease duration and 
daily levodopa dosage, the incidence of 
dyskinesias after initiating levodopa was 
not significantly different among subjects 
initially randomized to levodopa and those 
initially randomized to pramipexole. 

 

•  즉 dyskinesia는 levodopa에 의해 발생되며, 
pramipexole를 초기에 사용하면 이를 연기하
는 효과가 있다. 

 



Summary 

• The mortality of PD remains elevated despite levodopa 
therapy. 

• Early use of dopa agonist does not appear to confer any 
additional neuroprotective effects. 

• The major causes of disablity in pt. surviving for 15 or more 
years are falls, autonomic disturbance, neuropsychiartric 
symptoms, and dementia, aspects of the disease that are 
not improved by L-dopa 

• Motor fluctuations and dyskinesia are common but are a 
less disabling aspect of the disease in the majority. 

• Although the early use of a dopamine agonist reduces 
dyskinesia and dystonia, there seems no adavantage in 
withholding L-dopa. 



Further large-scale pragmatic trials  

in large numbers of patients  

over prolonged periods  

are urgently required. 
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