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Abstract 
Previous clinical trials have demonstrated the efficacy of yokukansan, a tradi-
tional Japanese medicine, for the treatment of behavioral and psychological 
symptoms of dementia (BPSD). However, less evidence is available for the 
treatment of BPSD with yokukansankachimpihange (YKSCH), which consists 
of yokukansan and two additional herbal ingredients. The present study was 
conducted to investigate the efficacy and safety of YKSCH for treating BPSD 
in patients with Alzheimer’s disease (AD). We enrolled outpatients with 
mild-to-moderate AD who exhibited BPSD and obtained a Neuropsychiatric 
Inventory (NPI) score of >3 including subscale scores for “agitation”, “anxie-
ty”, “irritability”, and “sleep and night-time behavior change”. A daily 
YKSCH dose of 7.5 g was administered for 12 weeks with concomitant ad-
ministration of anti-dementia medication. BPSD was evaluated using the NPI 
at baseline and every 4 weeks during the intervention. We also examined 
apathy using the Japanese translation of the Apathy Scale, the short version of 
the Japanese version of the Zarit Caregiver Burden Interview, and the Mod-
ified Crichton Rating Scale for Predicting Activities of Daily Living. Cognitive 
dysfunction was evaluated using the Mini Mental State Examination and the 
AD Assessment Scale-Cognitive (Japanese version). Five participants were 
enrolled. The NPI total score tended to decrease between the baseline and 
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8-week evaluations during the YKSCH intervention (Wilcoxon signed rank 
test, P = 0.063). In terms of the NPI subscale scores, “apathy”, “agitation”, 
“delusions”, and “sleep and night-time behavior change” decreased after the 
intervention in those who exhibited each symptom at baseline. There were no 
significant differences in the other scores examined. No serious adverse 
events were observed. YKSCH could ameliorate BPSD in patients with 
mild-to-moderate AD with agitation, anxiety, irritability, and sleep and 
night-time behavior change, and it was well-tolerated. 
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1. Introduction 

Behavioral and psychological symptoms of dementia (BPSD) constitute the ma-
jor symptoms of dementia, in addition to cognitive impairment. Approximately 
80% of patients with Alzheimer’s disease (AD) exhibited at least one of the BPSD 
[1]. The clinical phenotype of BPSD differs not only on a patient by patient ba-
sis, but also in the disease progression of each patient. BPSD become a mental 
and physical burden for caregivers and is a major reason for early institutionali-
zation of patients with dementia, and thereby increases the cost of clinical care 
[2] [3] [4].  

Yokukansan, a traditional Japanese medicine (Kampo medicine), has been 
reported to ameliorate BPSD, as assessed using the Neuropsychiatric Inventory 
(NPI) in four randomized control trials (RCTs) [5] [6] [7] [8]. A meta-analysis 
including these trials demonstrated the efficacy of yokukansan for treating 
BPSD, particularly for treating delusions, hallucinations, and agitation [9]. 
However, a subsequent randomized double-blind placebo-controlled trial of 
yokukansan for treating BPSD in AD indicated no significant efficacy. Never-
theless, in the subgroup with lower cognitive function, a greater decrease in agi-
tation score was found in the yokukansan treatment group than the control 
group [10]. Yokukansan is currently listed in the practice guidelines for the 
treatment of dementia in Japan [11]. 

Yokukansankachimpihange (YKSCH) is comprised of yokukansan with Ci-
trus unshiu peel (chimpi, peel of Citrus unshiu) and Pinellia tuber (hange, tuber 
of Pinellia ternata). YKSCH is used for patients with digestive dysfunction and 
nausea, along with irritation and agitation, which is the indication of yokukan-
san in traditional theory. YKSCH has also been reported to decrease the BPSD of 
patients with dementia [12] [13] [14] [15]. However, in these studies, BPSD was 
evaluated using scales other than the NPI. It is therefore unclear whether 
YKSCH is effective in treating BPSD as assessed using the NPI, which is a stan-
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dard and reliable scale for evaluating BPSD. The purpose of this study was to 
examine the efficacy and safety of YKSCH for treating the BPSD in patients with 
AD as assessed using the NPI. 

2. Methods 
2.1. Study Design 

The present study was a prospective, single-arm, exploratory clinical study to 
examine the efficacy and safety of YKSCH for treating BPSD in AD in an outpa-
tient clinical setting. This study was carried out in compliance with the Helsinki 
Declaration and study protocol, and it was approved by the institutional review 
board of Keio University School of Medicine and registered with the University 
Hospital Medical Information Network clinical trial registry (UMIN 000018369). 
Written informed consent to participate in this study was obtained from all pa-
tients or their substitute consent provider, as well as their caregivers. 

2.2. Participants 

Participants were recruited from either the memory clinic or the Department of 
Neuropsychiatry at Keio University Hospital from July 2015 to December 2016. 
Patients who met all of the following entry criteria were registered in this study: 
1) Aged 65 - 89 years; 2) Probable AD according to the criteria of the National 
Institute of Neurological and Communicative Disorders and Stroke and AD and 
Related Disorders Association [16]; 3) Concomitant BPSD with an NPI score 
[17] >3 including subscale scores for “agitation”, “anxiety”, “irritability”, and 
“sleep and night-time behavior change” of the NPI; 4) mild-to-moderate cogni-
tive impairment based on a Mini Mental State Examination (MMSE) score [18] 
of 10 - 26 points; 5) Prescribed any cholinesterase inhibitor (ChEI), memantine, 
or N-methyl-D-aspartate (NMDA) receptor antagonist, for a minimum of 3 
months without a change in dosage in the 4 weeks prior to entry.  

We excluded patients with episodes of major depression, bipolar disorder, 
schizophrenia, alcoholism, or drug dependence; with concomitant use of anti-
psychotic agents; or with a change in their prescribed dosage of ChEI, meman-
tine, NMDA receptor antagonist, antidepressants, anxiolytic agents, Ginkgo Bi-
loba extract, ferulic acid, or any Kampo formula in the 4 weeks prior to starting 
the study treatment. 

2.3. Interventions 

All patients received 2.5 g of YKSCH extract granules prepared for ethical use 
(TJ-83, Tsumura & Co.) 3 times daily for 12 weeks. The extract is produced via 
the process of decoction, concentration, drying, and addition of an excipient, 
and the daily dose (7.5 g) contained nine crude medicinal botanical substances 
as follows; 5 g of Pinellia tuber, 4 g of Atractylodes lancea rhizome, 4 g of Poria 
sclerotium, 3 g of Cnidium rhizome, 3 g of Uncaria hook, 3 g of Citrus unshiu 
peel, 3 g of Japanese Angelica root, 2 g of Bupleurum root, and 1.5 g of Glycyr-
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rhiza root [19]. The daily YKSCH dose could be decreased to 5.0 g a day, de-
pending on the weight, age, and psychiatric symptoms of the participants. Dur-
ing the trial, other medications or medical services were adjourned. 

2.4. Outcome 

The primary outcome measure was the NPI total score, which contains 10 items 
(i.e., “delusions”, “hallucinations”, “agitation”, “depression”, “anxiety”, “eupho-
ria”, “apathy”, “disinhibition”, “irritability”, and “aberrant motor behavior”). 
Two additional behavioral changes were also assessed as the NPI subscore: 
“sleep and night-time behavior change” and “appetite and eating change” [17]. 
The NPI score has been widely used in previous RCTs of yokukansan for treat-
ing BPSD [5] [6] [7] [8]. The higher score of the NPI means more severity of the 
BPSD. The secondary outcome measures were the NPI subscale scores, apathy 
score in the Japanese translation of the Apathy Scale (AS-J) [20] [21], the short 
version of the Japanese version of the Zarit Caregiver Burden Interview 
(J-ZBI_8) [22], and the Modified Crichton Rating Scale for Predicting Activities 
of Daily Living (mCRS) [23]. At baseline and at 4, 8, and 12 weeks during the 
intervention, the NPI, AS, J-ZBI_8, and mCRS scores were measured. Cognitive 
dysfunction was assessed using the MMSE and the AD Assessment Scale-cognitive 
component-Japanese version (ADAS-J cog) [24] by trained psychologists at 
baseline and after the 12-week intervention. 

The safety of YKSCH was assessed based on blood pressure, pulse, physical 
examinations, hematological tests, and biochemical tests at every visit. 

2.5. Statistical Analysis 

For comparison of the variables at different time points, a Friedman repeated 
measures ANOVA was used. For comparison of the variables between the base-
line and at 4, 8, and 12 weeks during the intervention, the Wilcoxon signed rank 
test was used. A P-value of <0.05 was considered to indicate a statistically signif-
icant difference. No adjustments of multiple comparisons were made. 

3. Results 

Five patients met the entry criteria, and all of them participated in the study. The 
demographic background information of the participants is provided in Table 1. 
The median age of the participants was 80 years, and two females were included. 
All participants had been prescribed ChEI and/or memantine. One participant 
did not complete ADAS-J cog at the baseline evaluation. 

The NPI total score and component subscale scores are provided in Table 2. 
Compared to the score at baseline, the NPI total score of all participants de-
creased after 8 weeks, but the difference was not statistically significant (Wil-
coxon signed rank test, P = 0.063) (Figure 1(a)). 

In the comparison of the NPI subscale scores, four participants obtained 
“apathy” scores at baseline and all of the scores decreased, particularly at 4 and 8  
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Table 1. The demographic background of the participants. 

Paricipant 1 2 3 4 5 

Age (years) 87 79 84 75 80 

Sex Male Female Female Female Male 

Body Mass Index 17.9 21.9 22 24.5 25.5 

Duration of  
dementia (months) 

35 21 40 23 94 

Duration of BPSD 
(months) 

39 6 5 23 94 

Medications for  
Alzheimer’s  

Disease 

Galantamine  
24 mg/day 

Galantamine  
24 mg/day,  
memantine  
20 mg/day 

Donepezil  
5 mg/day 

Donepezil  
5 mg/day 

Memantine  
20 mg/day 

NPI 16 17 5 14 22 

MMSE 26 20 23 20 14 

ADAS-J cog 14.67 † 24.66 17.67 23 

AS 31 19 14 21 42 

J-ZBI_8 7 11 4 8 19 

mCRS 8 15 4 16 37 

†Not completed. NPI, Neuropsychiatric Inventory; MMSE, Mini-Mental State Examination; ADAS-J cog, 
Alzheimer’s Disease Assessment Scale-cognitive component-Japanese version; AS, Apathy Score in Japa-
nese translation; J-ZBI_8, the short version of the Japanese version of the Zarit Caregiver Burden Interview; 
mCRS, the Modified Crichton Rating Scale for Predicting Activities of Daily Living. 

 
Table 2. Changes in neuropsychiatric inventory scores during the trial. 

n = 5 baseline 4 weeks 8 weeks 12 weeks P value 

Total score 14.8 ± 6.2 10.2 ± 8.2 4.8 ± 2.5 9 ± 7.4 0.11 

Subscale score      

Delusions 1.2 ± 2.7 0.6 ± 0.9 0 ± 0 0.2 ± 0.4 0.51 

Hallucinations 0.2 ± 0.4 1.0 ± 1.2 0.2 ± 0.4 0.4 ± 0.9 0.3 

Agitation/Agression 1.4 ± 1.9 0.6 ± 0.9 0.2 ± 0.4 0 ± 0 0.39 

Dysphoria/Depression 1.0 ± 1.2 1.2 ± 2.7 0.6 ± 0.5 0.2 ± 0.4 0.48 

Anxiety 3.0 ± 3.3 3.4 ± 4.2 0.6 ± 0.5 3.0 ± 5.1 0.24 

Euphoria 0 ± 0 0.8 ± 1.8 0 ± 0 0 ± 0 0.39 

Apathy 6.2 ± 4.7 2.0 ± 3.4 1.0 ± 1.7 3.8 ± 4.0 0.038* 

Disinhibition 1.0 ± 1.7 0 ± 0 0 ± 0 0.2 ± 0.4 0.3 

Irritability 0.8 ± 1.3 0.6 ± 0.9 1.4 ± 2.6 0 ± 0 0.32 

Abberant Motor  
Behavior 

0 ± 0 0 ± 0 0.8 ± 1.1 1.2 ± 1.6 0.11 

Sleep and Night-Time 
Behavior Change 

2.8 ± 3.9 1.6 ± 3.6 1.6 ± 3.6 0.8 ± 1.8 0.26 

Appetite and  
Eating change 

2.6 ± 1.9 1.6 ± 2.2 1.0 ± 1.7 1.6 ± 3.6 0.33 

Mean ± SD, *P < 0.05 analyzed by Friedman test. 
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(a)                                         (b) 

Figure 1. Changes in Neuropsychiatric Inventory (NPI) total scores (a), and apathy 
subscale score (b) during the trial. Circles are the scores of the participants (n = 5), and 
the horizontal lines are the median scores. Data were analyzed by Wilcoxon signed rank 
test. (a) NPI total score; (b) NPI apathy score. 
 
weeks during the YKSCH intervention. There was a significant difference in the 
“apathy” score (Friedman test, P = 0.038), but no significant decrease was found 
between the scores at baseline and at each observation period (Figure 1(b), Ta-
ble 2). The “agitation”, “delusions”, and “sleep and night-time behavior change” 
scores also decreased after administration of YKSCH in the participants who ex-
hibited each symptom at baseline, but there were no significant differences be-
tween the scores at baseline and at each observation period. 

No significant differences were observed in the AS-J, J-ZBI_8, mCRS, MMSE 
and ADAS-J cog scores during the YKSCH intervention. 

One participant exhibited weight loss, and mild leg edema and hypertension 
were observed in one participant, both which were spontaneously resolved. 
These adverse events were not considered to be due to YKSCH administration. 

4. Discussion 

The results of the present study demonstrated that YKSCH has the tendency to 
alleviate BPSD as assessed using the NPI in patients with AD after 8-week ad-
ministration, and that YKSCH is a well-tolerated treatment option. Previous tri-
als reported that YKSCH significantly improved AD patients’ BPSD, as assessed 
by the Behavioral Pathology in AD Rating Scale [13] [14]. Thus, YKSCH may 
have a therapeutic effect on the BPSD in patients with AD, regardless of assess-
ment scale. 

With regard to the subscale scores of the NPI, the “apathy”, “agitation”, “de-
lusions”, and “sleep and night-time behavior change” scores decreased after ad-
ministration of YKSCH in the participants who exhibited each symptom at base-
line (Table 2). Although previous studies reported that YKSCH was effective for 
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treating agitation, delusions, or sleep and night-time behavior change in patients 
with dementia, these studies did not evaluate apathy, simply because the evalua-
tion scales used in these studies did not measure apathy [12] [13] [14]. 

To our knowledge, this is the first study to demonstrate the possibility of alle-
viating apathy with administration of YKSCH. On the other hand, the AS-J, 
another scale for evaluating apathy, revealed no tendency towards improvement. 
In addition to the statistical power, the differences in the questionnaire items 
between the NPI apathy subscale and the AS-J might have produced different 
results. Apathy in AD is defined as loss of interest and motivation in daily activi-
ties in the absence of depression or other mood changes [25]. Apathy is one of 
the most frequent BPSD in AD [26], and is associated with poorer quality of life 
[27], faster cognitive and functional decline [28], and greater caregiver burden 
[29] [30]. 

There is some evidence for the benefit of pharmacotherapies for treating apa-
thy in AD patients. Methylphenidate, specifically in the form of sustained release 
tablets, is a psycho-stimulant that acts on the dopaminergic brain reward system 
and was a candidate drug for the treatment of apathy. Two RCTs have reported 
the efficacy of methylphenidate for treating apathy in AD patients [31] [32]. 
However, severe adverse effects were observed such as delusions, hallucinations, 
and restlessness. Therefore, the safety of methylphenidate treatment may be an 
issue, particularly in elderly patients with dementia. However, Feldman et al. 
reported in a post hoc analysis of a placebo-controlled RCT that apathy in pa-
tients with more severe AD was significantly improved after 24-week treatment 
of donepezil, as a secondary outcome [33]. Nonetheless, a meta-analysis revealed 
that pharmacological therapy using ChEI, memantine, and psycho-stimulants 
including methylphenidate had no significant effect on apathy [34].  

It is unclear whether the positive effects of YKSCH are associated with dopa-
mine function or apathy. Yokukansan was reported to partially improve the 
extracellular concentration of dopamine in the prefrontal cortices of aged rats 
[35]. Geissoschizine methyl ether, a common constituent of YKSCH and yoku-
kansan, behaves as a partial agonist/antagonist at the dopamine D2L receptor 
[36]. With regard to the unique ingredients of YKSCH, naringin, which is a fla-
vonoid found in Citrus unshiu peel, was found to have a neuroprotective effect 
in the nigrostriatal dopaminergic projections in a Parkinson’s disease model ro-
dents [37] [38]. Further studies are needed to clarify how these ingredients work 
in the AD brain. 

Various studies on Kampo medicine for the treatment of BPSD may indicate 
which Kampo medicine should be used according to the symptoms of each pa-
tientas follows. YKSCH may be effective for treating AD cases comprising both 
the “negative” (apathy) and “positive” (agitation and delusions) parts of BPSD. 
On the other hand, yokukansan is effective in patients predominantly presenting 
with “positive symptoms” such as delusions, hallucinations, and agitation. Nin-
jin’yoeito has been reported to be effective in treating anorexia and apathy in AD 
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patients with frailty [39], and depression [40]. Therefore, ninjin’yoeito may be 
effective for treating the “negative symptoms”. However, the quality of the clini-
cal trials using YKSCH and ninjin’yoeito was low and these results were meas-
ured as secondary outcomes. Further trials with larger samples wherein the pri-
mary outcomes are specific symptoms of BPSD are warranted. 

There were no significant changes in cognitive function before and after 
treatment with YKSCH. This result corresponded with previous research in de-
mentia patients [12] [13]. 

Two participants experienced adverse events in this study, but we concluded 
that YKSCH did not cause these events. Weight loss in one participant was at-
tributable to abnormal eating behavior; he could chew but not swallow prior to 
the intervention. This behavior was thought to be a BPSD, but it did not improve 
with YKSCH treatment. Leg edema and hypertension were observed in one par-
ticipant, but these effects were mild and disappeared during the intervention. 

This study has several limitations. First, the number of participants was very 
small, and a control group was not included in this study. Second, the caregivers 
of the participants were not controlled, and evaluation of the BPSD may have 
therefore varied according to their condition. Third, the degree of BPSD was rel-
atively mild, since only outpatients of a university hospital were recruited. 
Fourth, the decrease in the BPSD did not continue throughout the intervention 
period. Large-scale, comparative trials in an inpatient setting are needed to re-
solve these problems. 

5. Conclusion 

This pilot study indicated that YKSCH could be a useful and safe option for 
treating BPSD including agitation, anxiety, irritability, and sleep and night-time 
behavior change in mild-to-moderate AD patients. This compound may also be 
beneficial for the treatment of apathy. To confirm the efficacy of YKSCH, and 
RCTs recruiting more AD participants will be needed in the future. 
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