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Abstract 

Non-ergot dopamine agonists have become popular for treating motor com-
plications associated with long-term use of levodopa-containing drugs. We 
conducted a retrospective study in which we identified clinical problems re-
lated to use of non-ergot dopamine agonists. The study included 38 patients 
with Parkinson’s disease (PD) who suffered the wearing-off phenomenon and 
had thus been under non-ergot dopamine receptor agonist therapy for 1 - 2 
years. Some presented with problems such as major symptoms of PD (30.3%), 
psychiatric symptoms (24.2%), and postural dysfunction (21.2%). Compari-
son between two different non-ergot drugs showed the levodopa dosage to be 
greater among patients taking ropinirole than among those taking pramipex-
ole. In patients with advanced PD, various problematic symptoms can devel-
op early after administration of a non-ergot dopamine agonist to treat the 
wearing-off phenomenon, necessitating identification and treatment of such 
symptoms on a patient-to-patient basis. 
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1. Introduction 

Long-term levodopa therapy is toxic to dopaminergic neurons [1]. As a coun-
termeasure to the wearing-off phenomenon seen in patients with advanced Par-
kinson’s disease (PD), non-ergot dopamine agonists are now widely used, and 
this has delayed the appearance of motor complications [2] [3] [4]. Many dopa-
mine agonists have strong affinity to members of the D2 dopamine receptor 
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family [5], and agonist stimulation of these D2 receptors improves motor func-
tion. The D3 receptor family has been implicated in drug-induced involuntary 
movements such as dyskinesia [6], and members might also play a role in the 
improvement in motor function, but the significance of D3 receptor stimulation 
remains unclear.  

Preventing and treating motor complications are the most significant benefit 
of dopamine agonists, which were initially anticipated to exert neuroprotective 
effects [7] [8]. However, although the ELLDOPA study ruled out physiological 
neurotoxicity of levodopa treatment, it showed high rates of short-term motor 
complications with administration of levodopa at high doses [9]. Ergot-derived 
dopamine agonists are known to trigger fibrosis and, in recent years, have been 
prescribed less frequently in Japan than non-ergot-derived dopamine agonists, 
which can suppress motor complications. However, few studies have demon-
strated the problems that arise after the start of maintenance therapy with a do-
pamine agonist. We conducted a retrospective study in which we examined 
clinical problems that developed 1 - 2 years after oral administration of a 
non-ergot dopamine agonist (pramipexole or ropinirole) as treatment for the 
wearing-off phenomenon in patients with advanced PD. 

2. Methods  

Thirty-eight patients were included in the study. By searching our hospital 
records, we identified these patients from among a larger group of patients who, 
between January 2012 and December 2013, had been started a non-ergot dopa-
mine receptor agonist (either pramipexole or ropinirole) for control of the 
wearing-off phenomenon associated with levodopa treatment and had been tak-
ing the agonist for at least 1 year. All had been diagnosed with PD on the basis of 
the United Kingdom Parkinson’s Disease Society Brain Bank clinical diagnostic 
criteria [10]; their PD was of Hoehn and Yahr stage 1 - 4 before appearance of 
the wearing-off phenomenon; and the wearing-off phenomenon had been diag-
nosed during an outpatient visit to the Neurology Department of St. Marianna 
University School of Medicine Hospital. The parkinsonism was attributed to PD 
specifically in all 38 patients, none had another major disease, such as a malig-
nant neoplasm, and none was experiencing other drug side effects. 

For the purpose of the study, maintenance therapy was defined as follows: 1) 
administration of a dopamine agonist for treatment of the wearing-off pheno-
menon and intake at a constant dose for 2 years without the appearance of 
marked hallucinations or sleepiness or 2) administration of an alternative do-
pamine agonist to replace a dopamine agonist that had been prescribed for 
treatment of the wearing-off phenomenon. 

Data were obtained from patients’ records and compared between those tak-
ing pramipexole (n = 24) and those taking ropinirole (n = 14). Study variables 
are shown as mean ± SD values. Differences between the two patient groups 
were analyzed by means of χ2 or Mann-Whitney U test. All such analyses were 
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performed with SPSS software, and P < 0.05 was considered statistically signifi-
cant. All patients included in the study had provided informed consent for the 
use of their data (anonymized) for study purposes, and the study was approved 
by the Clinical Study Committee of St. Marianna University School of Medicine. 

3. Results 

Characteristics of 38 patients included in the study are shown in Table 1, and 
problems that arose during patients’ use of a dopamine agonist are shown in 
Figure 1. Twelve (30.3%) patients suffered at least one of the major PD symp-
toms, 7 (24.2%) suffered psychiatric symptoms, and 9 (21.2%) suffered impair-
ment of postural reflexes. For 6 (15.2%) patients, adherence to the prescribed re-
gimen was poor, 3 (9%) patients suffered frequent falls, and 2 (6%) patients suf-
fered severe sleepiness. Marked wearing-off effects were evident in 5 (12.1%) pa-
tients. 
 
Table 1. Characteristics of the study patients (n = 38). 

Age (yr) 66 ± 7 

Duration of PD (years) 8.6 ± 5.0 

Hoehn-Yahr stage (ON period) 3.2 ± 0.8 

Antiparkisonian drugs used  

Non-ergot dopamine agonist  

Pramipexole n = 24 

Ropinirole n = 14 

L-DOPA  

Amantadine (n = 12), mg/day 163 ± 53 

Zonisamide (n = 9), mg/day 31 ± 11 

Entacapone (n = 4), mg/day 425 ± 150 

Mean ± SD values are shown unless otherwise indicated. PD, Parkinson’s disease; L-DOPA, levodopa.  

 

 

Figure 1. Clinical problems 1 - 2 years after long-term use of non-ergotamine DA agonist. 
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Non-improvement of the wearing-off phenomenon, major PD symptoms, 
postural abnormalities, and psychiatric disorders are shown in relation to the 
duration of PD, Hoehn and Yahr stage, levodopa dosage, pramipexole dosage, 
and ropinirole dosage in Table 2. These variables did not differ with respect to 
the occurrence of each of the four problems. 

Clinical variables are shown per study group in Table 3. Levodopa was admi-
nistered at significantly higher doses in the ropinirole group than in the prami-
pexole group (P = 0.001), and the wearing-off phenomenon tended to be more 
prevalent in the ropinirole group than in the pramipexole group (P = 0.26). 

4. Discussion 

Our study, in which we retrospectively analyzed clinical problems that devel-
oped 1 - 2 years after administration of either of two non-ergot dopamine agon-
ists for treatment of the wearing-off phenomenon associated with use of levo-
dopa, i.e., when the maintenance therapy was considered effective, we found that 
motor dysfunction to be an issue in approximately 70% of patients.  
 
Table 2. Non-improvement of wearing-off phenomenon, major PD symptoms, postural 
abnormalities, and psychotic manifestations in relation to five study variables. 

 
Non-improvement  

of wearing-off 
Major PD  
symptoms 

Postural  
abnormalities 

Psychotic  
manifestations 

Duration of PD (years) 8.5 ± 3.5 10.8 ± 7.8 7.5 ± 0.6 6.7 ± 3.5 

Hoehn-Yahr stage 3.0 ± 0.8 3.0 ± 1.1 3.5 ± 0.6 3.7 ± 0.8 

L-DOPA (mg/day) 575 ± 179 288 ± 116 500 ± 187 475 ± 194 

Pramipexole (mg/day) 2.0 ± 0.8 2.3 ± 1.0 1.8 ± 0.4 1.8 ± 0.3 

Ropinirole (mg/day 6.7 ± 3.5 3.7 ± 0.8 1.8 ± 0.4 1.8 ± 0.3 

Mean ± SD values are shown. PD, Parkinson’s disease; L-DOPA, levodopa.  
 

Table 3. Duration of PD, disease stage, drug dosages, and problems arising during main-
tenance therapy, per study group. 

 
Ropinirole group  

(n = 14) 
Pramipexole group 

(n = 24) 
P value 

Duration of PD 8.8 ± 3.8 8.5 ± 5.8 0.55 

Hoehn-Yahr stage 3.2 ± 0.7 3.1 ± 0.9 0.87 

Agonist dose (mg/day) 10.8 ± 3.7 2.1 ± 0.6 0.99 

L-DOPA (mg/day) 550 ± 175 348 ± 118 0.001 

Wearing-off phenomenon (%) 21.4 8.3 0.26 

Major PD symptoms (%) 35.7 33.3 0.67 

Psychotic manifestations (%) 21.4 8.3 0.61 

Mean ± SD values or percentage of patients are shown, PD, Parkinson’s disease; L-DOPA, levodopa.  
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Although the ropinirole group patients were given their antiparkinsonian drugs 
at higher doses than doses used in the pramipexole group, but the ropinirole group 
patients tended to exhibit wearing-off symptoms at a higher rate. Agonist titers 
were equivalent between the two groups [11], but the ropinirole group may have 
included patients for whom the PD refractory, i.e., patients who responded poorly 
to levodopa. Moreover, in comparison to ropinirole, pramipexole exhibits a 
stronger affinity for D3 receptors [12], and this is likely to have been reflected as a 
difference in the levodopa dosage required for quality-of-life improvements. 

Reducing the dosage of levodopa over the long term by starting administra-
tion of a dopamine agonist can delay the appearance of motor complications 
[13], but dopamine agonists become ineffective for motor disorders after about 
10 years [14] [15]. Our study showed that problems other than the wearing-off 
phenomenon develop between 1 and 2 years, which points to the necessity of a 
treatment strategy aimed at increasing the agonist dose or using agonist drugs in 
patients with residual symptoms even under the optimal maintenance dose. 
However, with the potential appearance and exacerbation of psychiatric symp-
toms or side effects such as sleepiness, increasing the dopamine agonist dose 
may prove difficult in many cases. For this reason, a new approach, such as the 
addition of physical therapy, may be necessary. Furthermore, aside from motor 
dysfunction, psychiatric symptoms were observed at a high rate. Thus, in addi-
tion to undertaking specific countermeasures to deal with motor symptoms, 
wide-ranging clinical strategies—such as medication adherence monitor-
ing—may be necessary. 

Our findings should be interpreted in light of the limitations of our study, the 
first of which was its execution as a retrospective, single-center study. Second, 
the sample size was small, and comprehensive examination of long-term agonist 
treatment, comparing patients who improved against those who do not or com-
paring results by disease duration or age was not undertaken. Third, the study 
did not involve comparison between patients treated with a dopamine agonist 
over 1 - 2 years versus those treated with a dopamine agonist over a much longer 
period of time, and thus the true advantages of agonist treatment were not in-
vestigated. Our study can be considered an exploratory study, and our results 
indicate that a large-scale study conducted to examine the utility of agonist 
therapy is warranted. 

5. Conclusion 

In conclusion, our study revealed high rates of motor and non-motor symptoms 
related to PD despite the use of non-ergot dopamine agonists as maintenance 
therapy. Our data point to the need for clinicians to carefully monitor patients to 
identify problems associated with such maintenance therapy and then provide 
individualized treatment. 
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