
1403 Journal of Clinical Sleep Medicine, Vol. 12, No. 10, 2016

Study Objectives: REM sleep behavior disorder (RBD) is a common manifestation of Parkinson disease (PD). In this study, we assessed the effects of 
rotigotine transdermal patch on RBD features in patients with PD.
Methods: In this prospective open-label study, eleven PD patients with untreated RBD were administered rotigotine patches for up to seven months to 
ameliorate their parkinsonism. The severities of their RBD symptoms before and after rotigotine therapy were evaluated through patient and bed partner 
interviews, a validated evaluation scale (REM sleep behavior disorder questionnaire-Hong Kong, RBDQ-HK), and blinded assessments based on video-
polysomnographic (VPSG) measure.
Results: Rotigotine improved parkinsonism and subjective sleep quality in PD patients with RBD. The RBDQ-HK total score, especially the Factor 2 score, 
was decreased, which demonstrated that the subjective severity of RBD symptoms was improved after rotigotine treatment, especially the frequency and 
severity of abnormal RBD-related motor behaviors. The VPSG analyses showed that the total sleep time (TST) and stage 1% were increased and that the 
PLMS index was decreased. However, no differences in the RBD-related sleep measures were observed.
Conclusions: The improved RBD symptoms and VPSG measures of PD patients in this study (TST, stage 1%, and PLMS index) suggest that, in PD, 
rotigotine may partially improve RBD-related symptoms. Rotigotine should be considered to be an optional drug for the treatment of RBD symptoms in PD.
Keywords: Parkinson disease, rotigotine transdermal patch, dopamine agonist, REM sleep behavior disorder, video-polysomnography
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INTRODUCTION

REM sleep behavior disorder (RBD) is characterized by 
dream-enacting behaviors, unpleasant dreams, and the inter-
mittent loss of normal muscle atonia during REM sleep (RWA) 
based on video-polysomnography.1 Approximately 15% to 
50% of Parkinson disease (PD) patients suffer from RBD.2 
These patients manifest shouting, talking, laughing and mo-
tor movements that are potentially harmful to themselves or 
to their bed partners and that cause severe sleep disruption.3 
No randomized, double-blind, placebo-controlled study has 
been reported regarding treatment of RBD. However, a few 
drugs have been reported as effective, such as clonazepam,4 
melatonin,5 and pramipexole,6,7 a dopamine agonist. However, 
little is known regarding the relationship between RBD and 
dopaminergic deficiency.

The non-ergolinic dopamine agonist rotigotine is formulated 
in a silicone-based transdermal patch for administration once 
per day.8 The efficacy of rotigotine has been demonstrated as 
a monotherapy in early PD8 and an adjuvant to levodopa in 
advanced PD.9 With continuous drug release that allows for a 
constant plasma concentration over 24 h, rotigotine provides an 
attractive option for the management of PD patients with end-of-
dose symptom deterioration, such as nocturnal sleep disorders.10 
Rotigotine induced a greater improvement in sleep quality, as 
recorded by the Parkinson’s Disease Sleep Scale-2 (PDSS-2) 
compared with placebo.10,11 However, no published trails have 
investigated the efficacy of rotigotine on RBD symptoms.
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The present exploratory open-label study was designed to 
observe clinical and video-polysomnographic changes to de-
termine the efficacy of rotigotine on PD patients with RBD.

METHODS

Subjects
This study was approved by the local ethics committee of 
Shanghai Chang Zheng Hospital. All patients gave written in-
formed consent prior to participation. Rotigotine is an adjunct 
dopaminergic treatment to further improve the symptoms of 
PD patients. Among them, patients with RBD symptoms (sleep 
disruption, unpleasant dreams, dream-enacting behaviors, or 
sleep-related injury) performed VPSG tests. Patients who 
underwent VPSG confirmed the presence of RBD and thus 
were eligible for enrollment in the study. PD was diagnosed 

BRIEF SUMMARY
Current Knowledge/Study Rationale: REM sleep behavior 
disorder (RBD) is a common manifestation of Parkinson disease 
(PD). No published trails have investigated the efficacy of non-
ergolinic dopamine agonist rotigotine on RBD symptoms.
Study Impact: In PD, rotigotine can improve the frequency and 
severity of abnormal motor behaviors, improve the quality of sleep of 
patients. Rotigotine could be used as an alternative to clonazepam 
for RBD patients with PD.
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according to the UK Brain Bank Criteria.12 Diagnosis of RBD 
was based on the International Classification of Sleep Disor-
ders, 2nd Edition (ICSD-2) criteria.1 The PSG criteria of RBD 
was according to a published method.13,14 Patients were allowed 
to be prescribed levodopa (except controlled-release levodopa 
or > 5 daily doses of immediate-release levodopa), anticho-
linergic agents, entacapone, monoamine oxidase-B inhibitors 
or amantadine, provided that doses were stable for ≥ 28 days 
prior to baseline assessment and stable during the trial. Exclu-
sion criteria were dementia, hallucinations, psychosis, current 
or previous treatment with other dopamine agonists, or anti-
dopaminergic agents. None of the patients had received drug-
treatment for RBD, such as clonazepam. As severe obstructive 
sleep apnea-hypopnea (OSAH) could mimic the symptoms of 
RBD, patients with sleep-disordered breathing, as evidenced 
by clinical interview and PSG recording, were excluded. None 
of the patients showed an apnea index > 10 or an index of re-
spiratory events > 15.

Study Design and Clinical Assessment
The study included a pretreatment period (for eligibility assess-
ment, review of patch application procedure), a 3-day baseline 
period (including 2 overnight inpatient stays at a medical cen-
ter for the VPSG measurement and other clinical assessments), 
up to 8 weeks’ titration and a 12–20 weeks’ dose-maintenance 
period. Over at least 12 weeks, 2 overnight VPSG measure-
ments and other clinical assessments were performed before 
the end of the maintenance period with the patch still attached. 
Rotigotine was initiated at 2 mg/24 h and gradual increased by 
2 mg/24 h according to parkinsonism response and tolerance 
until a maximum dose of 16 mg/24 h was reached. The VPSG 
results and other clinical assessments before and after rotigo-
tine treatment were compared.

Parkinsonism and subjective sleep quality were assessed us-
ing the Unified Parkinson’s Disease Rating Scale (UPDRS)-
II (for daytime functioning), the Unified Parkinson’s Disease 
Rating Scale (UPDRS)-III (for motor performance), the PD 
Sleep Scale-2 (PDSS-2), and the Epworth Sleepiness Scale 
(ESS). The RBD symptoms frequency and severity were mea-
sured by the REM sleep behavior disorder questionnaire-Hong 
Kong (RBDQ-HK).13 These questionnaires were completed 
shortly after the patients took their regular morning dose of 
oral anti-parkinsonian medications and were in the “on” state. 
As patients in this study only had up to 7 months of follow-up, 
RBDQ-HK scores were based on the patients’ average symp-
toms during the last 3 months instead of the last one year.15

Nocturnal Video-Polysomnography
Participants underwent 2 overnight nocturnal VPSG reviews. 
The first night was regarded as a night for adaptation, and the 
measures taken during the second night were used for analysis. 
VPSG recordings were collected and stored digitally using a 
U.S. Polysmith SW-SM2000C polysomnography recorder. 
VPSG recording contained the following montages: bilateral 
electro-oculogram (EOG) derivations, standard electroenceph-
alographic (EEG) derivations (C3-A2, C4- A1, O1-A2, O2-A1), 
electrocardiogram chin and 2 lower limb surface EMG deriva-
tions (right and left extensor digitorum communis), oronasal 

airflow based on a thermocouple and nasal pressure measure-
ments, sonogram, oxyhemoglobin saturation, and chest and 
abdomen inductance plethysmography. All PSG data were re-
corded in synchrony with continuous video monitoring.

The data were scored by a board certified sleep specialist 
blinded to the clinical information. VPSG staging and scoring 
followed the American Academy of Sleep Medicine (AASM) 
guidelines,16 with the exception that REM sleep stage was 
scored based only on electroencephalogram and electoroculo-
grams14 to account for the frequent of occurrence of REM sleep 
without atonia (RWA) in PD. During REM sleep, we calculated 
the REM density, the phasic and tonic electromyographic ac-
tivity in the submentalis muscle,17 and the percentage of REM 
sleep with abnormal behaviors,7 as previously reported. To 
evaluate movements and vocalization during REM sleep in the 
VPSG recordings, we employed the REM sleep behavior dis-
order severity scale (RBDSS).18 RBDSS categorizes sleep on 
an event-to-event basis. The final score was determined by the 
highest score obtained in each VPSG recording.4

Statistical Analysis
Descriptive statistical analyses were performed using the 
SPSS19.0 program. Changes in questionnaire scores and poly-
somnographic variables after rotigotine treatment were as-
sessed using the Wilcoxon signed rank test. Missing data were 
not imputed. P < 0.05 was considered statistically significant.

RESULTS

Eleven PD patients (8 men and 3 women) who were clinical 
diagnosed with RBD and confirmed by VPSG were enrolled. 
All patients at baseline had at least submental tonic EMG ac-
tivity over 30% and/or submental phasic EMG activity over 
15% of REM sleep time. The mean parkinsonism duration was 
5.64 ± 4.32 years, and the H&Y stage was 3.09 ± 0.63. The 
mean RBD duration was 12.90 ± 8.32 years. RBD developed 
after parkinsonism in 4 patients, occurred simultaneously in 3 
patients, and preceded from the onset of parkinsonism in the 
remaining 4 patients. Among the enrolled patients, 8 patients 
were taking other parkinsonism drugs: 4 were taking levodopa, 
1 was taking monoamine oxidase inhibitor (MAO)-B, 1 was 
taking levodopa and amantadine, 1 was taking levodopa and 
MAO-B, and 1 was taking levodopa and entacapone. At study 
entrance, the mean levodopa daily dose was 632.81 ± 239.02 
mg, and the mean levodopa treatment duration was 5.44 ± 4.41 
years. At the end of the study, the rotigotine daily dose was 
12.36 ± 4.27 mg, and the mean duration of rotigotine therapy 
was 24.73 ± 2.41weeks in all patients (shown in Table 1).

The comparison of scales and VPSG parameters obtained 
before and after rotigotine therapy are shown in Table 2. The 
mean UPDRS-III and UPDRS-II scores decreased (from 
37.18 ± 10.43 to 33.18 ± 10.02, p = 0.012, and from 17.18 ± 6.74 
to 14.82 ± 5.23, p = 0.023, respectively), indicating that par-
kinsonian motor symptoms improved after the introduction of 
rotigotine. The PDSS-2 scores decreased (from 20.27 ± 7.72 
to 17.36 ± 5.71, p = 0.046), indicating an improvement in noc-
turnal sleep. A worsening of daytime sleepiness as measured D
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by the ESS was not statistically significant. The mean score 
for the overall RBDQ-HK scale decreased (from 44.18 ± 17.71 
to 36.42 ± 17.96, p = 0.011), and the RBDQ-HK factor 2 score 
(Q6-Q12, behavioral factor) decreased (from 30.36 ± 12.26 
to 25.27 ± 12.34, p = 0.040). There was no statistically sig-
nificant difference in the mean score for factor 1 (Q1-Q5 and 
Q13, dream-related factor). These results demonstrated that the 
subjective severity of RBD symptoms was improved after roti-
gotine therapy (RBDQ-HK total score), especially for the fre-
quency and severity of abnormal RBD-related motor behaviors 
(RBDQ-HK Factor 2). Two individual RBDQ-HK items (Q8 
and Q9) decreased with rotigotine treatment, indicating a more 
significant improvement in some individual symptomatology 
of RBD, such as “dream-related movements” or “falling out 
of bed” (shown in Figure 1). In total, 63.64% patients (n = 7) 
demonstrated reductions in RBD symptoms after initiating 
rotigotine therapy.

After rotigotine treatment, TST and stage 1% were increased 
(from 337.32 ± 76.02 to 401.05 ± 77.85, p = 0.041 and from 
29.9 ± 9.99 to 36.27 ± 10.81, p = 0.041, respectively), and the 
PLMS index was significantly decreased (from 24.86 ± 11.37 
to 18.81 ± 11.46, p = 0.041). However, there were no signifi-
cant differences in sleep efficiency, sleep latency, wake after 
sleep onset, micro arousal index, stage 2 %, stage 3–4 %, stage 
REM %, REM sleep latency, or REM sleep episodes. No dif-
ferences were found in RBD specific sleep measures, including 
tonic submental electromyographic activity, phasic submental 
electromyographic activity, and percentage of REM sleep time 
spent with abnormal behaviors. There was no significant differ-
ence in the mean RBDSS score, which represents movements 

and vocalization during REM sleep in VPSG recordings. In 
these patients, 54.55% of patients (6 patients) exhibited a de-
crease in the RBDSS score, indicating a reduction in the RBD 
symptoms based on the VPSG video.

The common adverse events were application site reactions 
(n = 2), nausea (n = 1) and somnolence (n = 1) and were mild 
in intensity.

DISCUSSION

After the introduction of rotigotine, the mean UPDRS-III and 
UPDRS-II scores were decreased. The PDSS-2 score decreased, 
indicating an improvement in motor symptoms and nocturnal 
sleep in PD comorbidity with RBD patients, which is consis-
tent with previous reports in PD patients.8–10 The subjective 
severity of RBD symptoms was improved after rotigotine ther-
apy (RBDQ-HK total score), especially for the frequency and 
severity of abnormal RBD related motor behaviors (RBDQ-
HK Factor 2). Two individual RBDQ-HK items significantly 
decreased (“dream-related movements” and “falling out of 
bed”). The VPSG analyses showed that TST and stage 1% sig-
nificantly increased; the PLMS index decreased, and 54.55% 
of patients (6 patients) exhibited reductions in RBD symptoms 
based on the VPSG video (RBDSS score).

RBD has been observed in up to half of all PD patients.2 
Until now, systematic controlled studies of drugs for treatment 
of RBD in PD have been lacking. Only few reports have stud-
ied the effect of dopaminergic agents on RBD and the data 
are conflicting. Some PD patients have experienced subjective 

Table 1—Baseline demographic and clinical characteristics.
Demographic and Clinical Characteristics PD+RBD Patients

n 11
Male/female (n) 8/3
Age (years) 66.27 ± 8.47
For PD symptoms

Age at PD onset (years) 60.64 ± 9.50 (43–75)
Age at PD diagnosis (years) 61.22 ± 9.18 (44–77)
Duration of PD (years) 5.64 ± 4.32 (1–15)
Hoehn and Yahr stage 3.09 ± 0.63 (2–4)
Levodopa equivalents (mg/day) 632.81 ± 239.02 (281.25–937.5) a

Rotigotine maintenance dose (mg/24h) 12.36 ± 4.27 (6–16)
Rotigotine using time (weeks) 24.73 ± 2.41 (20–28)

Concomitant dopaminergic medication (n) 8
Levodopa preparations 7
Amantadine formulations 1
MAO-B inhibitors 2
Other 1

For RBD symptoms
Age at RBD onset (years) 54.09 ± 12.28 (41–73)
Duration of RBD (years) 12.90 ± 8.32 (1–30)
RBD onset before PD (n) 4

a The data did not include 3 patients who use rotigotine as monotherapy. PD, Parkinson disease; RBD, REM sleep behavior disorder; MAO-B, monoamine 
oxidase inhibitor B. 
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improvement of RBD symptoms after the administration of le-
vodopa,19 but others have reported that RBD onset was tempo-
rarily associated with the initiation of levodopa, selegiline, and 
dopamine agonists.20 Dopamine agonists, such as pramipexole,6 
have been reported as sufficient effective drugs for treatment 
of RBD. Three small case studies reported that approximately 
61.7% ~ 89% of idiopathic RBD (iRBD) patients experienced a 
reduction in RBD symptoms after pramipexole treatment,6,21,22 
whereas Kumru7 reported that pramipexole did not modify 
RBD related symptoms or VPSG abnormalities in PD patients 
(symptomatic RBD, sRBD). However, these conclusions were 
unconvincing due to the differing entrance criteria (iRBD pa-
tients, sRBD patients, or both of them); without a validated 
evaluation scale for the severity of RBD symptoms6,7,21; with-
out VPSG data in some studies.6 Recently, Taeko Sasai23 found 
that RWA/REM was a predictive factor of the responsiveness 
to pramipexole treatment in 98 patients. Pramipexole is ap-
plicable, especially for mild iRBD cases with a lower rate of 
RWA.23 However, another possibility is that dopamine agonists 
could treat iRBD patients, but not sRBD patients, as reported 
by Kumru, which indicates that the pathogenesis of sRBD may 
differ from that of iRBD and that the dopamine mechanism 
may not play a central role in the pathogenesis of sRBD.7

However, our results showed that the subjective severity of 
RBD symptoms was significantly improved after rotigotine 
therapy in PD patients, which differs from the results of prami-
pexole on PD patients reported by Kumru for various reasons: 
(1) We employed a validated scale (RBDQ-HK) evaluation for 
RBD symptoms instead of subjective reports by the patients, 
and therefore, our results may be more reliable. (2) Rotigotine 
may have a different mechanism of action than pramipexole 
on RBD. Rotigotine, which provides continuous drug delivery 
over 24 h, favors maintenance of the drug concentration in the 
blood and is effective at night. Activation of D1 receptors is 
unique to rotigotine among the non-ergot-derived dopamine 
receptor agonists, and the dopamine D1 receptor is involved in 
the regulation of REM sleep.24,25

Previous VPSG studies on the efficacy of dopamine ago-
nists in RBD patients are rare, and all of which have focused 
on pramipexole. In these studies, no differences were observed 
in sleep architecture or general sleep measure variables after 
treatment.7,21,22 However, Fantini et al. reported that pramipex-
ole increased tonic, but not phasic, electromyographic activity 
during REM sleep,21 and a reduction in the sleep motor be-
haviors was confirmed by video recording. Kumru et al.7 did 
not find any difference in sleep measures detected on video 

Table 2—Variables (questionnaire scores and VPSG parameters) before and after stable rotigotine treatment of RBD patients.
Baseline End of Treatment p value

UPDRS-II 17.18 ± 6.74 14.82 ± 5.23 0.023 a

UPDRS-III 37.18 ± 10.43 33.18 ± 10.02 0.012 a

PDSS-2 20.27 ± 7.72 17.36 ± 5.71 0.046 a

ESS 5.00 ± 2.49 7.00 ± 3.79 0.137
RBDQ-HK

Factor 1 13.82 ± 6.46 11.55 ± 6.53 0.058
Factor 2 30.36 ± 12.26 25.27 ± 12.34 0.040 a

Total score 44.18 ± 17.71 36.42 ± 17.96 0.011 a

VPSG
Sleep efficiency (%) 65.27 ± 12.31 73.98 ± 12.70 0.075
Total sleep time (min) 337.32 ± 76.02 401.05 ± 77.85 0.041 a

Sleep latency (min) 33.64 ± 38.11 17.50 ± 10.08 0.130
Wake after sleep onset (n) 11.36 ± 6.02 11.45 ± 6.95 0.859
Micro arousal index 24.82 ± 23.41 31.16 ± 16.15 0.213
Stage 1 (%) 29.9 ± 9.99 36.27 ± 10.81 0.041 a

Stage 2 (%) 45.79 ± 13.44 46.12 ± 15.60 0.657
Stage 3–4 (%) 8.75 ± 7.17 6.3 ± 6.19 0.169
Stage REM (%) 17.5 ± 8.62 11.44 ± 6.53 0.139
REM sleep duration (min) 61.27 ± 41.37 (27–169.5) 44.27 ± 22.60 (5.5–75) 0.534
REM sleep latency (%) 148.91 ± 104.24 199.23 ± 84.56 0.139
REM sleep episodes (n) 4.45 ± 1.51 4.18 ± 1.60 0.257
REM sleep time with abnormal behavior (%) 9.55 ± 6.06 7.00 ± 3.35 0.068
REM density 14.09 ± 5.09 13.09 ± 5.11 0.143
Submental phasic electromyographic activity (%) 15.72 ± 12.50 13.73 ± 11.94 0.153
Submental tonic electromyographic activity (%) 33.91 ± 17.29 32.45 ± 14.09 0.284
PLMS index (n) 24.86 ± 11.37 18.81 ± 11.46 0.041 a

RBDSS 2.05 ± 0.96 1.55 ± 0.98 0.062

a p < 0.05. PD, Parkinson disease; RBD, REM sleep behavior disorder; VPSG, video-polysomnographic; UPDRS-II, Unified Parkinson’s Disease Rating 
Scale, Part II; UPDRS-III, Unified Parkinson’s Disease Rating Scale, Part III; PDSS-2, the Parkinson’s Disease Sleep Scale-2; ESS, Epworth Sleepiness 
Scale; REM, rapid eye movement sleep; RBD, REM sleep behavior disorder; PLMS, Periodic Leg Movements in Sleep; RBDSS, REM sleep behavior 
disorder severity scale. 
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recordings. Sasai et al.22 reported reduced REM density, and 
the rate of change in RBD symptoms was positively correlated 
with the rate of REM density reduction. Our study reports for 
the first time that rotigotine increases TST and the stage 1 % of 
patients, which was consistent with the result that the PDSS-2 
scores decreased after rotigotine treatment. The result that 
rotigotine decreased the PLMS index is consistent with previ-
ous studies.26

In this study, the results that there were no changes in RBD-
specific sleep measures assessed via VPSG were not confirmed 
with the reduction in the sleep motor behaviors assessed via 
the RBDQ-HK test, which may be due to the following rea-
sons: (1) The clinical and VPSG measures of RBD vary every 
night in the individual PD patients. VPSG analysis was based 
on measures from only one night in this study. However, the 
RBDQ-HK was designed to evaluate RBD symptoms over a 
period of time. (2) How VPSG parameters represent the se-
verity of RBD symptoms remains a problem worth studying. 
In RBD patients with multiple system atrophy, the REM sleep 
tonic, but not phasic, electromyographic activity was inversely 
correlated to monoaminergic binding in the striatum.27 Some 
researchers believe that excessive phasic, but not tonic, elec-
tromyographic activity during REM sleep reflects the clini-
cal behavioral manifestations of RBD.28 (3) In this study, we 
employed RBDSS, a polysomnographic video-based scale, 
for rating the severity of abnormal motor behavior and vocal-
izations of RBD.18 Although, the RBDSS score tended to de-
crease, the difference was not significant. On one hand, this 
result might represent type 2 error due to the small number 
of patients in this study. On the other hand, RBDSS also has 
some limitations, such as defining RBD severity according to 
the most severe episode and neglecting the frequency and du-
ration of the movement18; movements could be hidden or not 
recorded on the video based on VPSG records from only one 
night. Therefore, other VPSG parameters that more reliably re-
flect the severity of RBD symptoms are needed to further test 
the effect of rotigotine on RBD patients.

The role of dopamine mechanisms in RBD pathogenesis 
not fully understood. The lack of effects of pramipexole on 
RBD7 suggests that, in PD, dopamine mechanisms do not play 
a central role in the pathogenesis of RBD. However, iRBD is 
a prodrome of PD, and the fact that RBD frequently appears 
secondary to PD indicates a possible connection between do-
pamine and RBD.29 Furthermore, patients with iRBD show 
nigrostriatal dopaminergic dysfunction manifested in SPECT 
imaging as reduced striatal dopamine transporter levels,30,31 
reduced striatal dopamine transmission,32 and decreased puta-
men dopamine uptake.33 In addition, dopamine depletion en-
genders increased muscle tone during REM sleep, and RBD 
onset was affected by an imbalance of DA levels in an MPTP 
model of PD.34 Structures such as the substantia nigra pars 
compacta (SNpc) have also been purportedly linked to REM 
and NREM sleep circuits.35 A more recent study revealed 
that dopamine inhibits neurons from the rat dorsal subcoeru-
leus nucleus, which is a critical structure for the generation 
and maintenance of REM sleep through the activation of α2-
adrenergic receptors.36 In agreement with the above results, the 
result that rotigotine improved RBD symptoms in PD patients 

in this study also suggests a relationship between dopamine 
and RBD pathogenesis. Dopaminergic impairment might be 
one of the major substrates for RBD pathogenesis, although 
RBD pathogenesis could be heterogeneous.37,38

This study has some limitations. First, given its open nature 
and lack of a control group as well as the small number of pa-
tients, the reliability of the results may be questioned. Second, 
the results of our study were assessed using a validated rating 
scale of RBD related to clinical symptomatology (RBDQ-HK), 
which indicated that the frequency and severity of dream-en-
acting behaviors were reduced after rotigotine therapy. How-
ever, the RBDQ-HK was originally designed to evaluate RBD 
symptoms during the last one year.13 Although previous stud-
ies have used it to evaluate short-term therapeutic effects,15 
a verification system regarding its usefulness for short-term 
evaluation has not been published thus far. Third, the mean 
UPDRS-III score and the mean UPDRS-II score decreased 
after rotigotine in this study. It cannot be excluded that the 
improvement in RBD symptoms may be associated with im-
proved patient PD motor symptoms, mobility at bedtime, and 
attenuation of dystonia or pain in specific patients, which have 
been demonstrated as therapeutic effects of rotigotine in other 
previous studies.10,39 Although not significant, the decrease in 
REM duration may have contributed to the reduced behavioral 
manifestations of RBD after rotigotine treatment. Therefore, 
this study is only a preliminary exploration. Further research 
using a large sample size and considering various additional 
influencing factors should be conducted to confirm the results 
reported herein.

In conclusion, rotigotine can improve the frequency and 
severity of abnormal motor behaviors, especially for dream-
related movements and falling out of bed; improve the quality 

Figure 1—Changes of RBDQ-HK individual items before 
and after stable rotigotine treatment. 

*p < 0.05 for mean changes of RBDQ-HK individual items from baseline 
to end of maintenance of rotigotine treatment.
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of sleep of patients; increase TST and the stage 1%; and de-
crease the PLMS index. Rotigotine could be used as an alter-
native to clonazepam for RBD patients with PD, especially for 
elderly patients or patients with obstructive sleep apnea syn-
drome. A double-blinded, placebo-controlled trial of rotigotine 
treatment in RBD patients should be conducted to confirm the 
results reported here.

ABBRE VI ATIONS

AASM, American Academy of Sleep Medicine
ESS, Epworth Sleepiness Scale
ICSD, International Classification of Sleep Disorders
PD, Parkinson disease
PDSS, the Parkinson’s Disease Sleep Scale
PLMS, periodic leg movements in sleep
RBD, REM sleep behavior disorder
RBDQ-HK, REM sleep behavior disorder questionnaire-

Hong Kong
RBDSS, REM sleep behavior disorder severity scale
REM, rapid eye movement sleep
RWA, REM sleep without atonia
UPDRS, Unified Parkinson’s Disease Rating Scale
TST, total sleep time
VPSG, video-polysomnographic
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