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ABSTRACT
Objective: Levodopa is the gold-standard of therapy in Parkinson’s Disease (PD), but it is associated with motor complications that affect 50%
of patients after five years of treatment. Development of delirium and psychosis is the main
limitation of dopaminergic treatment in older
persons. These adverse effects may result from
pulsatile stimulation of the dopamine receptors.
Dopamine agonists with transdermal delivery
that continuously stimulate the dopamine receptors may reduce these complications. The objective of this study was to evaluate the frequencies of acute delirium and psychosis in elderly
patients treated with rotigotine vs. levodopa in a
newly diagnosed drugnaïve Parkinson’s Disease
(PD). Methods: Patients admitted to the Geriatric-Rehabilitation Department of the UniversityHospital of Parma were screened for the presence of Parkinsonism. All subjects admitted with
diagnosis of PD according to the UK Brain Bank
Criteria were randomly treated with Rotigotine
or levodopa. All subjects were assessed by Movement Disorder Society (MDS)-Unified Parkinson's
Disease Rating Scale (MDS-UPDRS) Part III. Acute
delirium was asessed by CAM Diagnostic Algorithm during the first week after admission. After
six months, diagnosis of psychosis was performed according to pro posed diagnostic criteria by NINDS and NIMH. Patients with cognitive
impairment (MMSE < 21) and affected by any
diseases potentially leading to psychosis, inCopyright © 2013 SciRes.

cluding Dementia with Lewy bodies (DLB), were
excluded. Results: 60 consecutive newly diagnosed drug-naïve PD patients were evaluated.
No statistical significant difference between the
two groups were observed in term of age, gender, MMSE score, severity of disease expressed
by H&Y staging. 30 patients were treated with
rotigotine (6 mg/daily) and 30 patients were treated with L-Dopa (250 mg/daily). All participants
completed the study. UPDRS Part III was statistical significant lower in both groups after treatment from 26.4 to 18.3 (rotigotine group) and
from 26.3 to 17.3 (levodopa group), but comparable within groups (p = 0.83). After 6-month
follow-up, acute delirium and/ or psychosis were
observed in two cases (6.6%) of patients treated
with rotigotine and in three cases (10%) of those
treated with levodopa (p = 0.54). Conclusions:
Transdermal rotigotine seems comparable to
levodopa in regard to motor skill efficacy and
neuropsychiatric safety, because provides a more
continuous delivery of drug. Dopamine agonists
may represent a valid therapeutic option in
newly diagnosed older PD patients.
Keywords: Parkinson’s Disease; Rotigotine;
Continuous Dopaminergic Therapy; Elderly

1. INTRODUCTION
Parkinson’s Disease (PD) and parkinsonian signs that
occur in old age are expected to increase dramatically in
the next decades [1]. The prevalence of PD is low before
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50 years of age and rises up to 4% in the highest age
groups [2]. Parkinson’s disease is clinically diagnosed
based on the presence of the classical motor features (i.e.
bradykinesia, rigidity, rest tremor), without the presence
of supportive features with the exception of the absence
of exclusion criteria [3]. In most of the cases the diagnosis is straightforward, and no ancillary tests are required,
while in older persons, the diagnosis is more complex
given, for example, that complaints of aching stiffness
with subtle changes in body posture and speed of movement are frequently and incorrectly dismissed as normal
aging, leading to inappropriate referrals, for example, to
rheumatologists [4]. In the latest decade, the approach
to PD was dramatically changed [5]. In fact, although
for many years PD has been considered only “a disease
that affects walking”, with a key role of the neurotransmitter dopamine, recently Braak et al. [6] proposed
neuro-anatomical stages of the disease able to explain
motor and non-motor symptoms observed in this disease.
Levodopa is still considered the gold-standard therapy
in PD, but it is often associated with motor complications that affect about 50% of PD patients after five
years of treatment [7]. According to current guidelines,
dopamine agonist therapy is not first line in 75+ patients because of the high risk of neuropsychiatric adverse effects [8]. Dopamine agonists are associated with
a lower incidence of motor fluctuation in clinical trials
irrespective of delivery mode. Recently, continuous dopaminergic stimulation has been proposed by Olanow et
al. as being protective, mainly in regard to motor complications [9]. Moreover, prolonged release dopamine
agonists, in particular with transdermal delivery, might
have a better neuropsychiatric safety profile, which is the
main concern for their use in older subjects. There is
recent evidence that low doses of Rotigotine are well
tolerated and may improve the quality of life of individuals with PD aged 75 and older [10], category of
subjects usually excluded from clinical trials. We hypothesized that dopamine agonists with transdermal
delivery, such as rotigotine, are associated with lower
neuropsychiatric adverse effects than classical levodopa
in older parkinsonian patients.
The objective of this pilot study was to evaluate the
frequencies of acute delirium and psychosis in elderly
patients treated with rotigotine vs. levodopa in a newly
diagnosed drug-naïve Parkinson’s Disease (PD).

2. MATERIAL AND METHODS
Patients admitted to the Geriatric-Rehabilitation Department of the University Hospital of Parma were
screened for the presence of Parkinsonism. All subjects with diagnosis of PD according to the UK Brain
Bank Criteria [3] were randomly treated with RotiCopyright © 2013 SciRes.

gotine or L-Dopa. All subjects were assessed by Movement Disorder Society (MDS)-Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) Part III [11]. The
UPDRS is the most accepted scale to assess the severity of the disease. In this study, only the Section 3,
which expressed motor skills of the patients, was used.
The UPDRS Part III has been assessed by a trained
physician and lower scores indicate higher levels of
motor performances.
Acute delirium was assessed by CAM Diagnostic Algorithm [12] during the first week after admission. After
six months, the diagnosis of psychosis was performed
according to proposed diagnostic criteria by NINDS and
NIMH [13]. Patients with severe and moderate cognitive
impairment (MMSE < 21) and affected by any disease
potentially responsible of psychosis, including Dementia
with Lewy bodies (DLB), were excluded [14]. The research complied with the ethical rules for human experimentation stated in the Declaration of Helsinki. All
participants consented to participate in the study for scientific purposes. The study protocol was approved by the
Local Ethical Committee of the Hospital.
All analyses were performed using the SAS, version
8.2, statistical software. Data are reported as mean ±
Standard Deviation (SD). Baseline characteristics of the
rotigotine and levodopa groups were compared by 1-way
Analysis of Variance (ANOVA). The magnitude of change
over time in UPDRS Part III and the development of
psychosis in the rotigotine versus levodopa group was
compared using a repeated-measures ANOVA and chisquare test.

3. RESULTS
General characteristics of subjects studied are reported
in Table 1. 60 consecutive newly diagnosed drug-naïve
PD patients were evaluated. No statistical significant
difference between the two groups were observed in term
of age, gender, MMSE score, severity of disease expressed by H&Y staging. 30 patients were treated with
rotigotine (6 mg/daily) and 30 patients were treated with
L-Dopa (250 mg/daily). All participants completed the
study.
UPDRS Part III was statistically significant lower in
both groups after treatment from 26.4 to 18.3 (rotigotine
group) and from 26.3 to 17.3 (levodopa group), but comparable within groups.
Figure 1 showed the mean change from baseline to
6-month follow-up of UPDRS Part III scores in both
groups. After 6-month follow-up, no statistical significant difference in term of motor skill were observed between the two groups (p = 0.83).
After 6-month follow-up, acute delirium and/or psychosis were observed in two cases (6.6%) of patients
treated with rotigotine and in three cases (10%) of those
Openly accessible at http://www.scirp.org/journal/apd/
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Table 1. Baseline and 6-mouth follow-up characteristics of the
study population.
Baseline

Rotigotine
Group (N = 30)

Levodopa Group
(N = 30)

p*

Age (years)
(Mean, SD)

80.3 ± 5.4

81.0 ± 4.4

0.84

Male (N, %)

18 (60)

17 (58)

0.66

26.0 ± 2.8

25.8 ± 3.0

0.80

3.0 ± 0.57

3.1 ± 0.57

0.86

2 (6.6)

3 (10)

0.54

MMSE
(Mean, SD)
H e Y Score
(Mean, SD)
6-Month
Follow-up
Incident
psychosis (N, %)
*

p value by using the repeated-measures ANOVA or chi-square test.

Figure 1. Mean change from baseline to 6-month follow-up of UPDRS Part III scores in both groups.

treated with levodopa (p = 0.54).

4. DISCUSSION
In older patients with PD, transdermal delivery of dopamine agonist have comparable improvement of motor
skills and similar short-term risk of neuropsychiatric
complications of levodopa. Continuous delivery of the
drug, which is similarly achieved by other extended release formulations, is the probable cause of such tolerability of dopamine agonist. However, it should be point
out that, in agreement with exclusion criteria, this may
not apply to patients with moderate to severe cognitive
impairment.
One of the underlying mechanisms, by which transdermal delivery of dopamine agonist could produce less
neuropsychiatric adverse effects than levodopa, could be
the reduction of the imbalance between dopamine and
acetylcholine. The change of neutrasmettitorial profile
has been proposed as contributing factor of delirium in
older persons [15]. Moreover, the different dopamine
receptors profiles of dopamine agonists could influence
Copyright © 2013 SciRes.
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the psychiatric side effects. For example, rotigotine
shows more affinity for D1 and D2 receptors, classically
considered “motor” receptors, and minor affinity for D3
and D4 receptors, “behaviour” like receptors. This can
explain why they could produce less psychiatric effects
than pramipexole [9].
Transdermal rotigotine significantly improved “off”
time in subjects with advanced Parkinson disease not optimally controlled with levodopa [16], and was also effective for the treatment of early-stage Parkinson disease [17].
From our point of view, considering the new multistages of the PD (6), the most important factor for planning a correct treatment of this disease in the elderly, that
could be with multiple drug earlier than in young patients,
is established the H&Y stage and assess both motor and
cognitive performance of the patient. In fact, L-dopa or
dopamine agonists may produce neuropsychiatric sideeffects not only in relation of the age of the patient but if
the patient showed cognitive impairment or dementia
associated with the motor deficit (5) at the moment of the
first evaluation.
This concept should be implemented in the new guidelines for the treatment of the PD, because the Sydney
multicenter study [18], for example, showed that even
after few years the discovery of the clinical presentation
of the disease, dementia or hallucinations could appear in
the patient and this could be the most important factor
that influence treatment decisions in older persons with
Parkinson’s disease.

5. CONCLUSIONS
In this pilot study, transdermal rotigotine have comparable improvement of motor skills and similar risk of
neuropsychiatric complications than levodopa in older
parkinsonian patients.
Long-term clinical trials with adequate sample size are
required to confirm present results, which suggest that
dopamine agonists may represent a valid therapeutic option in newly diagnosed older PD patients.
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