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ORIGINAL ARTICLE

Real-world safety and effectiveness of rotigotine in patients with
Parkinson’s disease: analysis of a post-marketing surveillance study in Japan

Hidefumi Itoa, Tomoyo Takayamab, Hiroyuki Kondoc and Yasuhiko Fukutab

aDepartment of Neurology, Wakayama Medical University, Wakayama, Japan; bPharmacovigilance, Otsuka Pharmaceutical Co., Ltd,
Osaka, Japan; cMedical Affairs, Otsuka Pharmaceutical Co., Ltd, Tokyo, Japan

ABSTRACT
Objective: The aim of this study was to evaluate the safety and effectiveness of rotigotine
under daily clinical practice in Parkinson’s disease patients.
Methods: The study was a prospective, non-interventional, observational study targeting
patients who were treated with rotigotine for the first time, with a 1-year follow-up period from
September 2013 to August 2016.
Results: There were 603 patients in the safety population and 599 patients in the effectiveness
population. The mean age was 71.6 years, and the age group of �65 and �80 years accounted
for 80% and 18.6% of all patients, respectively. The frequency of adverse drug reaction (ADR)
was 34.3%, and common ADRs were application site reaction (20.2%), typical for transdermal
patches. However, the majority of patients recovered or was recovering from these ADRs and
were non-serious. Although ADRs related to non-motor symptoms of Parkinson’s disease were
observed, most of them were non-serious. Total scores of the Unified Parkinson’s Disease Rating
Scale Part III (UPDRS-III) (ON-time) significantly decreased from baseline in the effectiveness
population. In the analysis of overall improvement in 12months of post-treatment, �70% of
patients achieved mild or greater improvement. The safety profiles and improvements in the
UPDRS-III score were similar in both the �80 years of age group and younger age group.
Conclusion: There were no new or notable safety concerns observed, and the effectiveness of
rotigotine was suggested in daily clinical practice.
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Introduction

Parkinson’s disease (PD) is a progressive neurodege-
nerative disease characterized by motor symptoms
such as tremor, rigidity, akinesia, and postural instabil-
ity [1]. Such symptoms of PD are associated with the
depletion of dopamine in the striatum following the
degeneration of neurons of substantia nigra [2]. The
loss of neurons of the substantia nigra is also caused
by increasing age, and studies have elucidated that
overall numbers and prevalence of PD increases with
age [3,4]. Consequently, the number of patients with
PD is increasing with the aging population in Japan.

L-Dopa, a dopamine precursor that compensates for
depleted dopamine levels, has been in use for many
years as replacement therapy for the treatment of PD.
However, the half-life blood elimination of L-dopa is
short, and thus a long-term use of this drug could cause
motor complications such as dyskinesia and wearing-off,
resulting in inadequate efficacy [5,6]. Consequently,

treatments such as ergot dopamine receptor agonists
(DA), including pergolide and cabergoline and non-ergot
DAs including pramipexole and ropinirole were devel-
oped to resolve such issues [7]. A significantly lower fre-
quency of dyskinesia was reported in patients with PD
with the use of DA at an early stage compared with the
use of L-dopa [8,9], and improvements in motor compli-
cations were observed with concomitant use of DA with
L-dopa in advanced patients with PD [10].

Taking account of the above findings, the
Parkinson’s Disease Guideline 2018 [11] states that
treatment with DA or monoamine oxidase-B inhibitors
should be initiated for patients under 65 years of age,
who are expected to have a higher risk of motor com-
plications, and if the response is inadequate, treat-
ment with other drugs or combination therapy should
be considered. On the other hand, since elderly
patients tend to have more rapid progress in motor
symptoms and have a lower rate of dyskinesia, treat-
ment with L-dopa is beneficial for these patients.
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Rotigotine (NeuproVR Patch) is a non-ergot DA that
has been approved and marketed in more than 70
countries as a treatment for PD. In Japan, rotigotine
was launched from 2013, indicated for PD, and moder-
ate to severe idiopathic restless leg syndrome [12].

Rotigotine is characterized by its affinity to all
dopamine receptor subtypes (D1–D5). It is the first
transdermal formulation of anti-parkinsonian drugs
that are expected to display stable and continuous
effects due to its capability of maintaining constant
blood plasma concentration throughout the day [13].
Moreover, since rotigotine has been characterized by
its transdermal formulation, rotigotine could possibly
relieve the burden of patients with PD who take mul-
tiple drugs or have dysphagia or both [14].

Efficacy and safety profiles of rotigotine have been
evaluated in clinical studies in many countries, includ-
ing in Japan. Studies have shown that rotigotine sig-
nificantly improves activities of daily living (ADL) and
motor function in patients with PD in the early stage,
and in the advanced stage [15–18].

In addition, a 52-week long-term follow-up study on
rotigotine showed that the effect is maintained longitu-
dinally [12]. Reported common adverse drug reactions
(ADRs) were application site reaction, nausea, hallucin-
ation, dyskinesia, somnolence, and vomiting. Other
than application site reaction, which is a characteristic
of transdermal formulation, these events were similar
to those commonly observed in patients treated with
DA [11,12].

However, the severity of the disease and dose were
strictly regulated in the above studies (e.g. no data on
patients �80 years of age). Thus, the results could not
have thoroughly reflected the use of rotigotine under
actual clinical practice. This study was conducted to
evaluate the long-term effectiveness and safety of roti-
gotine in patients with PD under clinical practice. The
results of post-marketing surveillance with a 1-year fol-
low-up period were evaluated.

Methods

Study design and participants

This was a prospective, non-interventional, observa-
tional study targeting patients who were newly pre-
scribed to rotigotine.

The planned population size was 600 patients.
Patients were enrolled in the study within 14 days
from the start of rotigotine treatment. The study
period was from September 2013 to August 2016, and
the follow-up was to be conducted for 1 year.
However, follow-up was set to be until discontinuation

for patients whose treatment period is less than a
year by reasons such as lack of visits and treatment
discontinuation.

This study was conducted in compliance with the
Japanese Ministry of Health, Labour and Welfare
(MHLW)’s Ordinance on Good Post-marketing Study
Practice (GPSP): MHLW Ordinance Related to Standards
for Conducting Post-Marketing Surveys and Studies on
Drugs; MHLW Ordinance No. 171 issued by the MHLW
on December 20, 2004. Because informed consent and
ethics committee approval are not required under the
GPSP, those were not mandatory in this study.

Dosage and administration

The initial adult dose for rotigotine is 2mg/24 h once
daily. The maintenance dose (standard dose: up to
16mg/24 h) was increased as needed by 2mg/24 h at
weekly intervals by observation. The dose may be
adjusted according to the patient’s condition and age;
however, an increase beyond the dose of 16mg/24 h
was not permitted. The application sites of rotigotine
are intact healthy skin on the shoulder, upper arm,
front of your abdomen, flank, hip, or thigh. The new
patch is to be used each day, and the application site
should be moved (rotation) on a daily basis.

Survey items

Demographic characteristics
Sex, presence/absence of pregnancy, age, visit status
(inpatient/outpatient), purpose of use, duration of dis-
ease, history of treatment with L-dopa, history of treat-
ment with other dopamine agonists, complication (liver
dysfunction, kidney dysfunction, others), medical his-
tory, hypersensitivity, Modified Hoehn and Yahr Scale
(H&Y scale) for severity, Unified Parkinson’s Disease
Rating Scale Part III (UPDRS-III) total score, prior treat-
ment for PD (PD treatment used 1month prior to the
start of rotigotine), and concomitant therapy were
included as baseline demographic information.

Status of rotigotine administration
Status of treatment with rotigotine included daily
dose in the form of daily levodopa equivalent dose
(LED) [19], duration of treatment, status (continue/dis-
continue), the reason for discontinuation (if discontin-
ued), and adherence to application site rotation.

Safety assessments
Adverse events (AEs) were evaluated as safety assess-
ments, and AEs were defined as medically undesirable
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symptoms and diseases (including abnormal clinical
laboratory values) occurring or aggravated after start-
ing rotigotine. Data were collected, and AEs were
assessed according to the seriousness and causality of
the event, as noted by the physician, and any causal
relationship to rotigotine that could not be ruled out.

Effectiveness assessment
Clinical symptoms were evaluated by the UPDRS-III at
the start of treatment (baseline), 3months, 6months,
9months, and 12months post-treatment or at discon-
tinuation. Each UPDRS-III items were assessed in 5
levels, ranging from 0-4. Similarly, UPDRS-III total
score of the 5 items possibly related to ADL [20],
‘facial expression’, ‘arising from a chair’, ‘gait’,
‘postural stability’ and ‘body bradykinesia and hypoki-
nesia’, were assessed.

Overall improvement was assessed by the physician
comprehensively at 6 and 12months post-treatment,
or at discontinuation using the following 8 scales: (1)
Marked improvement, (2) Moderate improvement, (3)
Mild improvement, (4) Unchanged, (5) Mild worsening,
(6) Moderate worsening, (7) Marked worsening, (8)
Unevaluable.

Statistical analysis

AEs were coded by the Japanese Medical Dictionary
for Regulatory Activities (MedDRA/J) version 19.1 in
System Organ Class (SOC) and Preferred Term (PT).
The occurrence of ADRs and association with demo-
graphic factors were assessed using the Cochran-
Armitage trend test and Fisher’s exact test. Changes in
the UPDRS-III score before and after rotigotine treat-
ment was analyzed using paired t test, and association
to demographic factors were analyzed using
Kruskal–Wallis test, Jonckheere–Terpstra trend test, or
Fisher’s exact test. A two-sided 5% significance level
was used for all analyses.

All data were analyzed using the SAS version 9.2
(SAS Institute Japan Ltd., Tokyo, Japan).

Results

Patient disposition

Of the 619 patients enrolled during the study, 607
case reports were collected. As a result, the safety ana-
lysis set consisted of 603 patients, and the effective-
ness analysis set consisted of 599 patients (Figure 1).

Demographic characteristics

Demographic characteristics are summarized in
Table 1. Age distribution showed a skew in the �65
age group accounting for 80% of all patients. There
were 112 patients (18.6%) who were �80 years of age.
Baseline modified H&Y data showed that 70% of the
patients had �3 severity. The mean baseline UPDRS-III
total score was 33.4 ± 17.4.

The mean initial daily dose was 2.6 ± 2.0mg/24 h,
and the mean daily dose was 4.5 ± 2.6mg/24 h, mean
maximum daily dose was 5.4 ± 3.2mg/24 h, mean
most frequent daily dose was 4.8 ± 2.9mg/24 h,
and the mean actual days of administration was
264.3 ± 162.5 days. Application site rotation was
adhered to by 556 patients (92.2%). The LED at base-
line, starting day of rotigotine, and 3, 6, 9, 12months
post-treatment are shown in Figure 2. The overall LED
increased by approximately 160mg/day (531.0mg/day
to 692.1mg/day). The dosage of L-dopa remained
almost unchanged (approximately 450mg/day)
throughout the study. On the other hand, the mean
dosage of other dopamine agonists significantly
decreased compared to the baseline (87.9mg/day)
over the course of the study (p< 0.01) (Figure 2). The
mean dose of rotigotine was 135.7mg/day (77.5mg/
day to 169.1mg/day).

There were 273 patients who discontinued the
treatment, and major reasons for discontinuation (mul-
tiple choices allowed) were AEs (139 patients),
requested by the patient or his/her family (73
patients), hospital transfer (34 patients), and inad-
equate effect (25 patients). There was no notable
trend observed in the timing of discontinuation.

Safety

Adverse drug reactions
ADRs of �1% frequency are shown in Table 2. The fre-
quency of patients who experienced ADRs in the
current study was 34.3%. The majority of events was
non-serious, and there were no serious ADRs reported
in �2 patients. Other ADRs characteristic of DA
included were constipation (2 patients, 0.3%), vomiting
(1 patient, 0.2%), sudden onset of sleep (1 patient,
0.2%). And binge eating and gambling disorder (1
patient, 0.2%, each) were reported as obsessive–com-
pulsive disorder/impulse control disorder related
events. Subgroup analysis stratified by age was per-
formed, and no statistical significance in the incidence
of ADRs was observed (Table 3).
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Application site reaction as adverse drug reactions
The incidence of application site reaction specifically
reported in transdermal patch formulation was 170
events in 122 patients (20.2%), and all were non-ser-
ious. The most frequent application site reaction was
application site pruritus (62 patients, 10.3%), followed
by application site erythema (47 patients, 7.8%), appli-
cation site dermatitis (34 patients 5.6%), and applica-
tion site rash (11 patients, 1.8%). The most frequent
daily dose of the 122 patients experiencing application
site reaction at occurrence was �2mg/24h to <4mg/
24h (37 patients, 30.3%), followed by �4mg/24h to
<6mg/24h (30 patients, 24.6%), �6mg/24h to <8mg/
24h (25 patients, 20.5%), and �8mg/24h to <10mg/
24h (11 patients, 9.0%).

In the subgroup analysis by demographic character-
istics, analysis with Fisher’s exact test showed signifi-
cance in the category of hypersensitivity “yes” (14/34
patients, 41.2%) and “no” (105/544 patients, 19.3%)
(p¼ 0.0042), and application site rotation adhered

(113/556 patients, 20.3%) and not adhered (5/10
patients, 50.0%) (p¼ 0.0373).

Within 122 patients experiencing application site
reactions, which were determined to be ADRs, 85
patients (69.7%) discontinued, 32 patients (26.2%) con-
tinued, 3 patients (2.5%) reduced their doses, and 2
patients (1.6%) were given a washout period. All
patients recovered or were recovering regardless of
the presence or absence of measures taken. For the
patients who had continued the study, majority of the
events (31 cases of all events, 77.5%) were treated
with a topical treatment.

Effectiveness

Unified Parkinson’s disease rating scale part III total
score (on time)
Regarding the analysis using UPDRS-III, a statistically
significant reduction in the score was observed for all
time points (p< 0.0001) (Figure 3a). The baseline

Figure 1. Patient disposition.
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mean score of 33.4 ± 17.2 decreased to 28.2 ± 16.2 at
the final assessment (p< 0.0001), demonstrating
improvement in the score throughout the follow-up.

In a subgroup analysis stratified by age (<80 and
�80 years of age), a statistically significant reduction
in the score was observed for all time points
(Figure 3b). A trend in the level of effectiveness rela-
tive to the age groups was not observed.

In a subgroup analysis comparing the changes in
the mean UPDRS-III scores from baseline to the final
assessment stratified by demographic factors, signifi-
cant differences were observed in history of treatment
with other DAs “yes”/“no” (p¼ 0.0030), days

administered (p< 0.0001), baseline UPDRS-III score
(p< 0.0001), and history of treatment of PD
(p¼ 0.0127). The mean change in score for the history
of treatment with other DAs with an answer of “yes”
was �4.2 ± 10.5, and “no” was �7.0 ± 12.7, and history
of treatment of PD with an answer of “yes” was
�5.0 ± 11.5 and “no” was �7.3 ± 9.2.

Score related to activities of daily living
Each of the UPDRS-III items possibly related to ADL,
“facial expression” (baseline: 1.5 ± 1.0, final assessment:
1.3 ± 0.9 [mean change: �0.2]), “arising from chair”
(baseline: 1.6 ± 1.3, final assessment: 1.4 ± 1.2 [mean

Figure 2. Levels of levodopa equivalent dose (LED).

Table 2. Adverse drug reactions with an incidence of �1%.
Number of study sites 109

Number of patients 603
Number of patients experiencing adverse drug reactions 207
Incidence of adverse drug reactions 305
Percent of patients experiencing adverse drug reactions 34.3%
Adverse drug reactions Patients experiencing adverse drug reactions by severity (%)

Serious Non-serious Total
Application site pruritus 0 (0.0) 62 (10.3) 62 (10.3)
Application site erythema 0 (0.0) 47 (7.8) 47 (7.8)
Application site dermatitis 0 (0.0) 34 (5.6) 34 (5.6)
Dyskinesia 0 (0.0) 13 (2.2) 13 (2.2)
Hallucination, visual 0 (0.0) 11 (1.8) 11 (1.8)
Somnolence 0 (0.0) 11 (1.8) 11 (1.8)
Application site rash 0 (0.0) 11 (1.8) 11 (1.8)
Hallucination 1 (0.2) 9 (1.5) 10 (1.7)
Nausea 0 (0.0) 9 (1.5) 9 (1.5)
Edema peripheral 0 (0.0) 6 (1.0) 6 (1.0)

MedDRA/J Version19.1
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change: �0.2]), “gait” (baseline: 1.8 ± 1.1, final assess-
ment: 1.6 ± 1.0 [mean change: �0.2]), “postural
stability” (baseline: 1.7 ± 1.2, final assessment: 1.5 ± 1.1
[mean change: �0.2]) and “body bradykinesia and
hypokinesia” (baseline: 2.0 ± 1.0, final assessment:
1.7 ± 1.0 [mean change: �0.2]), showed reduction in
the mean scores, and the total score of the above 5
items (baseline: 8.6 ± 4.7, final assessment: 7.5 ± 4.6
[mean change: �1.1]) showed improvement (Figure 4).

Overall improvement
In the analysis of overall improvement 12months
post-treatment, �70% of the patients achieved mild
improvement or higher. The improvement rates were
5.7% (13/230 patients) for marked improvement,
27.4% (63/230 patients) for moderate improvement,
40.0% (92/230 patients) for mild improvement, 17.4%
(40/230 patients) for unchanged, 7.8% (18/230
patients) for mild worsening, 1.3% (3/230 patients) for
moderate worsening, and 0.4% (1/230 patients) for
marked worsening. The rate of marked improvement
and moderate improvement combined was 28.7% (95/

331 patients) at 6months post-dose, 33.0% (76/230
patients) at 12months post-dose, and 20.9% (115/550
patients) at final assessment including discontinued
cases (Figure 5a). An association with age was not
observed in the analysis comparing the overall
improvement rate of different age subgroups (<80
and �80) (Figure 5b).

Discussion

The current post-marketing surveillance study eval-
uated the safety and effectiveness of rotigotine in clin-
ical practice, prescribed to patients with PD who were
naive to the drug for the first time.

In the phase II/III study of Japanese patients with
early-stage PD [15] (early-stage PD study) and the
phase III study in patients with advanced-stage PD
[16] (advanced-stage study), the percentage of
enrolled patients �65 years of age were 59.1% and
56.7%, respectively. In this study, the percentage of
patients �65 years of age in the safety analysis set
was 80%. The mean ages of the above studies are
65.1 ± 8.1 years, 64.8 ± 8.8 and 71.6 ± 9.1 years, respect-
ively. In addition, target patients for the 2 preceding
studies were under 80 years of age, but our study
included 18.6% of patients who were �80 years of
age. Moreover, there were 29 patients (4.8%) who
were �85 years of age, showing the high number of
elderly patients in this study compared with that of
populations generally enrolled in clinical trials. The
inclusion of a wide age range of patients was possible
due to the nature of this study being a surveillance
study without an age restriction, and the formulation
of rotigotine being a transdermal patch. Since rotigo-
tine is a transdermal patch, it could relieve the burden

Table 3. Adverse drug reactions by age subgroups.

Age (years) N

Adverse drug reactions

p valuen Incidence rate (%)

<35 0 – – p¼ 0.1162a

<35–45 8 1 12.5
<45–55 19 11 57.9
<55–65 94 33 35.1
<65–75 237 88 37.1
<75–85 216 67 31.0
�85 29 7 24.1
<80 491 173 35.2 p¼ 0.3778b

�80 112 34 30.4
aCochrane–Armitage trend test.
bFisher’s exact test.

Figure 3. Change in UPDRS Part III Total Score (ON time).
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of drug-taking and dysphagia in patients with PD as
mentioned above [14]. In addition, unlike an oral drug
or injection, patch formulations have an advantage
over those drugs because removal of the patch allows
for the rapid lowering of drug levels. Therefore, rotigo-
tine could be used safely by elderly patients [12].

In this study, 64.0% of enrolled patients had a his-
tory of treatment with DAs other than rotigotine, in
addition to having more severe PD at baseline com-
pared with those in the early-stage study [15] and the
advanced stage study [16]. Novel drugs are commonly
used preferentially for patients facing difficulties in
their treatment. This could have been one of the rea-
sons for the high enrollment rate of patients with
high severity of the disease in the study of rotigotine.

The frequency of patients experiencing an ADR was
34.3% (207/603 patients). Although the results of a
clinical study and our surveillance study should not be
taken as directly comparable data, the patients who
experienced ADRs in the current study were lower
than those reported at the time of approval (83.5%)
[12]. ADRs which are commonly observed in DAs are
gastrointestinal symptoms, including nausea, vomiting,
constipation, and autonomic disorders, including dizzi-
ness and orthostatic hypotension, and psychiatric
symptoms including hallucination, delusion, and dys-
kinesia, sudden onset of sleep, and somnolence. Such
ADRs are known to occur more frequently in patients
taking a DA than in those taking L-dopa [21]. The

Figure 4. UPDRS Part III Scores (ON time) (total of 5 questions
related to activities of daily living).

Figure 5. Overall improvement overall improvement was assessed by the physician comprehensively at 6months, 12months
post-treatment, or at discontinuation.
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frequency of patients experiencing hallucination and
delusions from taking other DAs include ropinirole
[22], talipexole [23], cabergoline [24], and pramipexole
[25], ranging from 1.98–8.24% to 0.40–2.38% respect-
ively. However, the frequencies were 1.7% (10
patients) and 0.5% (3 patients) in our study. This
shows that the frequency of psychiatric symptoms
tends to be lower in patients taking rotigotine than in
those taking other DAs. Factors associated with the
above phenomena are suggested to be the pharmaco-
dynamics quality [26] of rotigotine and concentration
of rotigotine in plasma that increasing gradually com-
pared with oral drugs [13], owing to its nature of
being a transdermal formulation. Moreover, the high
affinity of rotigotine to all dopamine receptor sub-
types (D1–D5) is also considered to be an associated
factor. The latest study reports that cholinesterase
inhibitors are effective against psychiatric symptoms
of PD [27]. Although the following results are sub-
group analyses of primary studies, rotigotine and apo-
morphine, both D1/D2 dopamine receptor stimulators,
were reported to increase the concentration of intra-
cerebral acetylcholine [28,29]. The affinity profile of
rotigotine could have had a causative effect on the
relatively low frequency of ADRs associated with psy-
chiatric symptoms.

Application site reactions observed in the study
were non-serious ADRs, and most of the patients had
recovered. As reported in the results section, of
patients who had continued treatment after the event
of an application site reaction, 26.2% of patients were
able to continue the treatment with rotigotine by
using topical treatments. This shows that, although it
may depend on the severity of the cutaneous AE,
proper care could lead to the successful management
of it. Although the numbers were low, patients who
had not adhered to patch site rotation had signifi-
cantly higher occurrences of application site reactions.
Thus, the importance of continuous communications
with the patients on proper use of the patch, espe-
cially regarding adherence to patch site rotation, was
reconfirmed.

The mean change in the UPDRS-III total score from
baseline to 12months post-treatment was 7.7 ± 13.5,
which was lower compared with the improvement of
symptoms observed in the advanced PD study
(10.9 ± 8.1) [16]. This could have been due to a higher
baseline UPDRS-III total score in this study (33.4 ± 17.2)
than in the advanced PD study (25.8 ± 10.6) [16], sug-
gesting that our analysis set had a higher proportion
of severe patients and patients with a history of DA
treatment. Some of these patients could have possibly

switched from or added on another DA to rotigotine,
expecting an increased effect, and this could have
possibly had a negative effect on overall effectiveness.
In the subgroup analysis, the presence or absence of a
history of treatment with other DAs was detected as
one of the factors affecting the outcome, resulting in
a smaller reduction in the change in score from base-
line in the group with a history of other DA treat-
ments compared with the group without the said
treatment history. However, the changes in score for
each assessment point showed adequate reduction
from baseline for experiencing effectiveness in clinical
practice, and the 5 items of UPDRS-III related to ADL
showed reductions. The analysis in groups stratified by
age showed that patients �80 years of age had no sig-
nificant differences in the frequency of ADRs, com-
pared with the younger patients (<80 years of age).
Both age groups showed significant improvements in
the effectiveness assessments. A recent statistical
study in 2017 showed that the majority of patients
with PD are in their 80 s, and 44.4% of the patients
are �80 years of age [4]. The results of this study con-
firmed that rotigotine improves PD symptoms in both
non-elderly and elderly patients, and effects of the
drug are maintained for 1 year.

Throughout the follow-up period, the dosage of L-
dopa remained almost unchanged (approximately
450mg/day). The overall LED increased by approxi-
mately 160mg/day; however, rotigotine was of low
dose. This finding could have been caused by (1) low,
additional doses of rotigotine causing an improvement
in symptoms by, (2) the slow progression of PD [30],
and there was no necessity for immediate dose
increase from a risk–benefit perspective based on the
physicians from their observation of the symptoms
and progression status of the patients, and (3) many
elderly patients in the study population, and (4) possi-
bility of the follow-up ending during the switching of
drugs. If a certain degree of improvement in symp-
toms was achieved by a low dose of rotigotine and
improvement in the Quality of Life were achieved, a
careful determination of the DA dose increases accord-
ing to the patient’s condition while maintaining a uni-
form L-dopa dose is considered. This would reflect the
actual situation in clinical practice, which would leave
the door open for further dose increases in cases of
disease progression.

Limitations

The limitation of the current study included the study
design being a non-interventional study without a
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control group. In this study, factors such as the type
of concomitant therapies taken during the study or
changes in the dose which may have had an impact
on the data were not considered. Thus, there are limi-
tations to this report, and the interpretation of the
results must be interpreted carefully.

Conclusion

This was a prospective, non-interventional, observa-
tional study targeting patients with PD with a 1-year
follow-up period, evaluating the safety and effective-
ness of rotigotine use in daily clinical practice. Our
study included a high percentage of elderly patients
compared to other clinical studies. There were no new
or notable safety concerns observed in the frequency
and type of ADRs, and the effectiveness of rotigotine
was suggested under daily clinical practice.
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