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Study Objectives: The herbal medicine Yokukansan (YKS; Yi-Gan San in Chinese) is reported to be effective for treating rapid eye movement sleep behavior
disorder (RBD). However, the effectiveness and safety of YKS treatment have not been confirmed in a large sample. Thus, we retrospectively analyzed the
outcomes of YKS treatment on patients with RBD using clinical records.
Methods: Treatment outcomes were evaluated using the Clinical Global Impression of Illness Severity (CGI-S) and Improvement (CGI-I) scales. Patients with
scores of 1 (very much improved) and 2 (much improved) on the CGI-I were classified as responders. After excluding patients with very mild RBD symptoms and
those without detailed clinical information, 36 patients with idiopathic RBD including 17 receiving YKS monotherapy and 19 receiving YKS add-on therapy in
addition to other medication were analyzed.
Results: The patients’mean age [standard deviation, SD] was 69.3 [6.8] years, and the mean duration of RBD morbidity [SD] was 5.7 [3.5] years at the start of
YKS treatment. Importantly, 12 of 17 patients (70.6%) receiving YKS monotherapy were responders. However, among patients receiving YKS add-on therapy,
the proportion of responders was substantially lower (4 of 19 patients; 21.1%). No adverse events were reported, other than mild gastric distress in one case.
Conclusions: Considering the effectiveness of YKS and the low likelihood of adverse events, YKS should be considered as a potential treatment for patients
with RBD.
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BRIEF SUMMARY
Current Knowledge/Study Rationale: The effects of Yokukansan (YKS) on rapid eye movement sleep behavior disorder (RBD) were described in a
previous case report. However, the effectiveness and safety of YKS have not been confirmed in a large population. To examine the treatment outcomes
of YKS, we retrospectively reviewed the clinical outcomes of patients with RBD receiving YKS treatment using clinical records.
Study Impact: Although the responder rate for YKS combination therapy with other medication was only 21.1%, the responder rate for YKS monotherapy
was 70.6% and no adverse events were observed, other than mild gastric distress in one case. These results suggest that YKS could be considered as
a treatment option for patients with RBD.

INTRODUCTION

Rapid eyemovement sleep behavior disorder (RBD) is a type of
parasomnia characterized by dream-enacting behaviors, un-
pleasant dreams, and the absence of rapid eyemovement (REM)
atonia on nocturnal polysomnogram (n-PSG).1 The oneiric
behaviors of patients with RBD are typically violent or ag-
gressive, sometimes leading to injuries of patients and/or their
bed-partners.2–8 RBD is more common among older people, for
whom injuries occasionally have serious consequences (eg,
limb fractures or subdural hematoma).4 Thus, early and ef-
fective treatment interventions for suppressing dream-enacting
behaviors are warranted.

RBD is reported to be strongly associated with alpha-
synucleinopathies such as Parkinson disease, Lewy body disease,

andmultiple system atrophy. RBD symptoms frequently precede the
onset of dementia or motor symptoms of these diseases.9,10 Re-
garding the treatment of RBD, clonazepam has been widely
accepted as a first-line treatment for both idiopathic and symptomatic
cases.2,4,11,12 However, considering the disease predilection for
older people,1 the potential adverse effects of clonazepam (eg,
motor incoordination, sedation particularly the next morning,
memory dysfunction, and aggravation of obstructive sleep
apnea [OSA]) in this age group should be considered at
prescription.3,4,7,11,13,14 Melatonin has also been recommended
as a second-line treatment for RBD,13,15–17 but the drug has not
been approved for use in some countries, including Japan.

Yokukansan (YKS) is an herbal treatment (Yi-Gan San in
Chinese) consisting of seven herbal ingredients (Japanese
Angelica root,Uncaria hook,Cnidium rhizome,Atractylodes lancea
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rhizome, Poria sclerotium, Bupleurum root, and Glycyrrhiza).
Previous studies have reported the effectiveness of YKS for
the behavioral and psychological symptoms of dementia18,19

and psychophysiological insomnia.20 Regarding RBD, a case
report of three patients demonstrated the effectiveness of YKS
for treating the disorder.21 However, the effectiveness and safety
of YKS for treating RBD have not been confirmed in a large
sample. In the current study, we examined the effectiveness and
adverse effects of YKS in patients with RBD using a retro-
spective review of patients’ clinical records.

METHODS

Participants and Procedures
The medical records of all patients who received YKS for the
treatment of idiopathic RBD at Yoyogi Sleep Disorder Center
from January 2010 to December 2013 were retrospectively
reviewed. These patients had received the diagnosis of idiopathic
RBD based on both nocturnal polysomnographic (n-PSG) find-
ings and clinical interviews by board-certified sleep-disorder
expert neuropsychiatrists or neurologists. All patients met di-
agnostic criteria for RBD in the second edition of International
Classification of Sleep Disorders,1 including the presence of
REM sleep without atonia (RSWA) on polysomnographic
findings, a history of injurious or potentially injurious disruptive
dream-enactment behaviors and/or abnormal REM sleep be-
haviors during polysomnography, absence of REM-related
epileptiform activity, and absence of another sleep disorder that
provided a better explanation for their sleep disturbance.1

The following data were collected from patients’ clinical
records and analyzed: demographic information, age of onset of
RBD reported by patients or their bed partners, frequency of
dream-enactingbehaviors, dose ofYKSused, presence/absence
of adverse events possibly due to the drug, and duration of YKS
treatment. Patients’ clinical symptoms, including the frequency
and intensity of RBD symptoms, were evaluated based on
patients’ or their bed partners’ reports up to the last visit or the
end of YKS administration before December 2014. To evaluate
the treatment responsemore clearly, we set the inclusion criteria
as the presence of dream-enacting behaviors once or more per
week.13 Patientswith remaining dream-enacting behaviors once
or more per week even during the preceding treatment period
with drugs other thanYKS (ie, clonazepamand/or pramipexole)
were included. However, cases without sufficient information,
such as the frequency or severity of RBD symptoms before
treatment, were excluded.Ninety-one consecutive patientswith
idiopathic RBD had been treated with YKS during the investi-
gation period. Of these, 39 patients whose dream-enacting be-
haviors occurred less than once aweek, 12 patientswhosemedical
records did not provide sufficient information regarding the fre-
quency or severity of RBD symptoms, and four patients in whom
parkinsonism developed during the follow-up period were ex-
cluded. Finally, 36 patientswith idiopathicRBD treatedwithYKS
were analyzed. For the analysis of treatment outcome,weused two
treatment categories; a group in which YKS alone was received
(monotherapy group), and a group in which YKS was added to
patients’ current drug treatment (add-on therapy group).

Treatment response was determined using the Clinical
Global Impression of Illness Severity (CGI-S) and Improve-
ment (CGI-I) scales.12,22 CGI-Swas rated at thefirst visit, before
starting and at the end of YKS treatment, or the last observation
(endpoint). CGI-I was rated at the endpoint, considering the
changes in RBD symptom frequency and/or severity in com-
parison with that before the treatment period. Patients with
scores of 1 (verymuch improved) and 2 (much improved) on the
CGI-I were classified as responders, whereas those with scores
ranging from 3 (minimally improved) to 7 (very much worse)
were classified as nonresponders.

The Ethical Committee of the Neuropsychiatric Research
Institute approved this study protocol, and written informed
consent was obtained from all participants.

Sourcing and Standardization of YKS
All YKS in this study was “Tsumura Yokukansan Extract
Granules for prescription” (Product code; TJ-54, Tsumura &
Co. Lot Number E43021, Tokyo, Japan), the quality of which is
standardized based on appropriate manufacturing standards
stipulated by the Ministry of Health, Labour and Welfare in
Japan. It is composed of seven dried medicinal herbs: Japanese
Angelica root (3.0 g, root of Angelica acutiloba Kitagawa,
Umbelliferae), Uncaria hook (3.0 g, thorn of Uncaria rhyncho-
phylla Miquel, Rubiaceae), Cnidium rhizome (3.0 g, rhizome of
Cnidium officinale Makino, Umbelliferae), Atractylodes lancea
rhizome (4.0 g, rhizome of Atractylodes lancea De Candolle,
Compositae), Poria sclerotium (4.0 g, sclerotium of Poria cocos
Wolf, Polyporaceae), Bupleurum root (2.0 g, root of Bupleurum
falcatumLinné, Umbelliferae), and Glycyrrhiza (1.5 g, root and
stolon of Glycyrrhiza uralensis Fisher, Leguminosae). Identi-
fication of the plant material and procedure for producing the
dried YKS extract powder have been described previously.23

Statistical Analyses
Demographic variables (age and sex), length of disease mor-
bidity, duration of preceding treatment for RBD prior to ad-
ministration of YKS, dose of YKS (per day), duration of YKS
treatment, and the rate of the number of patients with comor-
bidities with OSA (apnea-hypopnea index [AHI] > 5 events/h)
were compared between the monotherapy and add-on therapy
groups using chi-square tests for categorical variables, orMann-
Whitney U tests for continuous variables. CGI-S scores, CGI-I
scores, and responder rate were also compared between the
two groups using one-way repeated analysis of variance with
the Bonferroni multiple comparison test, Mann-Whitney U
test, and chi-square test, respectively. These statistical ana-
lyses were conducted using a software package (Statistical
Package for the Social Sciences [SPSS], version 22.0J, SPSS
Inc., Tokyo, Japan), with the significance level set at a two-
tailed α level of 5%.

RESULTS

The patients’ mean age (standard deviation [SD]) was 69.3
(6.8) years, with a mean duration of RBD morbidity (SD) of
5.7 (3.5) years at the start ofYKS treatment.MeandurationofYKS
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treatment (SD) was 24.8 (18.4) months (range 1–77 months).
Seventeen patients exhibited AHI scores above 5 on n-PSG,
including three patients who had already started to receive
treatment for OSA; one with continuous positive airway pressure
and two with oral appliance before the initiation of YKS medi-
cation.Nopatient had a history of alcohol abuse or other substance
use disorders, narcolepsy, Alzheimer disease, or antidepressants/
antipsychotics use. The dose of YKS was 2.5 g/d (at bedtime)
in 30 cases, and 5.0 g/d (before the evening meal and at bedtime)
in six cases.YKSwas used asmonotherapy in 17 cases and added
on in 19 cases. Demographic and clinical features of each group
are shown in Table 1.

Changes in CGI-S scores are shown in Figure 1. Mean (SD)
CGI-S scores at the first visit, before starting, and at the endpoint
of YKS treatment, were 5.0 (0.9), 4.9 (1.0), and 3.1 (1.4) in
the monotherapy group, and 5.0 (0.8), 4.4 (0.8), and 3.7 (1.0) in
the add-on therapy group, respectively. There was an interaction
between groups and time points (F1,58 = 9.40, P < .01). A
comparison of CGI-S scores between the two groups revealed
no significant difference at the first visit and before starting
(P = .87 and P = .08, respectively). At the endpoint, the CGI-S
score was significantly lower in the monotherapy group than in
the add-on therapy group (P < .05).

The mean (SD) CGI-I score of the monotherapy group at the
endpoint was 2.3 (1.0), which was significantly lower than that
of the add-on therapy group; 3.5 (1.3) (P < .01). Twelve of
17 patients (70.6%) were classified as responders in the mon-
otherapy group, and 4 of 19 patients (21.1%) were classified as

responders in the add-on therapy group (Figure 2). In the
monotherapy group, 9 of 14 patients who received 2.5 g/d of
YKS and 3 of 3 patients who received 5.0 g/d of YKS were
classified as responders. In the add-on therapy group, 3 of
16patientswho received2.5 g/d and1of 3patientswho received
5.0 g/d were classified as responders. Among patients who
received YKS as an add-on to clonazepam (n = 8), none showed
much or very much improvement. Regarding adverse effects,
mild gastric distresswas reported in only in onepatient,whowas
receiving 2.5 g/d of YKS, but the adverse effects were not
sufficiently severe to discontinue YKS treatment.

DISCUSSION

In total, 16 of 36 patients in the current study (44.4%) were
classified as responders to YKS treatment. Importantly, 12 of
17 patients (70.6%) who received YKS monotherapy were
responders, which is a comparable response rate to that reported
in previous open-labeled, uncontrolled trials of clonazepam,
melatonin, and pramipexole.4,11,12,16,24,25 The effectiveness and
low frequency of adverse events of YKS18,19 suggest that it
should be considered for treatment of RBD, particularly among
older people who are at an increased risk of falling or exac-
erbation of OSA with clonazepam treatment.

At the endpoint, CGI-S scores in the add-on therapy group
were higher than scores in themonotherapy group, resulting in a
low responder rate in this group. Thus, unlike melatonin, which

Table 1—Demographic and clinical data.

Total (n = 36) Monotherapy (n = 17) Add-On Therapy (n = 19) P *

Age at the administration of Yokukansan (years)

Mean (± SD) 69.3 ± 6.8 69.5 ± 7.5 69.2 ± 6.3 .802

Range 53–81 55–81 53–80

Sex, n (%)

Male 29 (80.6) 12 (70.6) 17 (89.5) .153

Female 7 (19.4) 5 (29.4) 2 (10.5)

Length of disease morbidity (years)

Mean (± SD) 5.7 ± 3.5 5.4 ± 2.8 5.9 ± 4.1 .900

Range 2–19 2–14 2–19

Duration of RBD treatment prior to administration of Yokukansan (months)

Mean (± SD) – – 12.1 ± 11.7

Range – – 1–46

Dose of Yokukansan (per day), n (%)

2.5 g a 30 (83.3) 14 (82.4) 16 (84.2) .881

5.0 g b 6 (16.7) 3 (17.6) 3 (15.8)

Duration of Yokukansan treatment (months)

Mean (± SD) 24.8 ± 18.4 27.2 ± 15.3 22.6 ± 20.9 .196

Range 1–77 3–57 1–77

Comorbidities, n (%)

OSA (AHI ≥ 5 events/h) 17 (47.2) 5 (29.4) 12 (63.2) .054

* Chi-square test (categorical variables) or Mann-Whitney U test (continuous variables). a At bedtime. b Before the evening meal and at bedtime. AHI = apnea-
hypopnea index, OSA = obstructive sleep apnea, RBD = rapid eye movement sleep behavior disorder, SD = standard deviation.
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was reported to be effective in cases in which clonazepam did
not work,13 YKS appeared to be ineffective in cases in which
other drugs did not improve RBD symptoms. The maximum
treatment dose of YKS received by the patients in the current
study was 5.0 g/d, which was lower than the dose used in
previously reported cases.21 All three patients who received
5.0 g/d in the monotherapy group were responders, suggesting
that a dose of 5.0 g/d or more may have a greater therapeutic
effect than lower doses. Future research should examine the
optimal dosage of YKS for RBD treatment.

The detailed mechanisms of action of YKS are currently un-
clear. Reportedly, at least 25 ingredients in the methanol fraction
of YKS extract have been identified in three-dimensional high-
performance liquid chromatographic analysis.23 Thus, a mixture
of various ingredients derived from seven medicinal herbs in
YKS makes it more difficult to identify the specific positive
mechanism of action for RBD symptoms. Descending gluta-
matergic projection from the sublaterodorsal tegmental nucleus
to spinal and cranial motoneurons induces the phasic motor
activation leading to the vigorous movements in patients with
RBDs.26 The glutamate uptake function of YKS27 suggests that
the drug possibly reduces oneiric behavior through the sup-
pression of phasic muscle activity. Future studies should be
conducted to clarify the effects of YKS on RSWA.

The current study involved several limitations that should be
considered. First, the treatment outcomes of YKS were only eval-
uated using the CGI, by retrospectively reviewing patients’ clinical
records. Moreover, the detailed content of dreams, and fre-
quency and severity of injury caused by dream-enacting be-
haviors were based solely on the reports of the attending
physician. It would be useful for future studies to use validated se-
verity rating scales such as the rapid eye movement sleep behavior
disorder questionnaire28,29 together with posttreatment n-PSG.
Similarly, the possibility of missing minor adverse effects is a
further potential limitation. Second, the patients of this study
were from a single institution, and cannot be considered rep-
resentative of patients with RBD. Future prospective multi-
center randomized controlled trials are needed. Third, there was
a lack of information about clinical factors that could potentially
affect RBD manifestation, such as the precise amount of daily

Figure 1—Changes in CGI-S score.

CGI-S score at the first visit, before starting and at the end of treatment or
the last observation (endpoint). One-way repeated-measures analysis of
variance with the Bonferroni multiple comparison test was used. * P <.05.
CGI-S = Clinical Global Impression of Illness Severity.

Figure 2—CGI-I score and responder rate.

(a) CGI-I score of Yokukansan treatment between the monotherapy group and the add-on therapy group. The edges of the box plots denote 25 and 75%
tiles, whereas the solid black horizontal line denotes the cohort median. Upper and lower whiskers denote the limits of the nominal range of the data inferred
from the upper and lower quartiles, and plotted points are outliers from these ranges. * P < .01, Mann-Whitney U test. (b) Comparison of Yokukansan
treatment responders (defined as “very much” or “much” improved) between monotherapy group and add-on therapy group. * P <.01, chi-square test. CGI-I =
Clinical Global Impression of Illness Improvement.
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alcohol ingestion, detailed neurocognitive measurement, and
brain imaging to rule out neurodegenerative comorbidities,
particularly α-synucleinopathies. The effects of YKS on sec-
ondary RBD caused by neurodegenerative diseases should be
investigated in future studies.

In conclusion, YKS treatment may be effective for RBD
symptoms, with a low frequency of adverse events. However,
YKS is less effective for patients who are refractory to other
drugs. This finding suggests that YKS should be considered as a
treatment option for patients with RBD who are at an increased
risk of the side effects associated with other drug treatments.

ABBREVIATIONS

AHI, apnea-hypopnea index
CGI-I, Clinical Global Impression of Illness Improvement
CGI-S, Clinical Global Impression of Illness Severity
n-PSG, nocturnal polysomnogram
OSA, obstructive sleep apnea
RBD, rapid eye movement sleep behavior disorder
REM, rapid eye movement
RSWA, rapid eye movement sleep without atonia
SD, standard deviation
YKS, Yokukansan
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