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Abstract
Background and Aim: Functional dyspepsia (FD) is characterized by chronic and unex-
plained indigestion at upper abdomen. Because of unsatisfactory effect of conventional
treatments, demand is growing for complementary and alternative medicine. Rikkunshito
(RKT) is a herbal medicine, which has been widely used for FD in Asia; however, the ev-
idence is lacking. We carried out systematic review and meta‐analysis to evaluate the effect
and safety of RKT in the treatment of FD.
Methods: Electronic databases were searched in April 2019, including PUBMED,
EMBASE, and Cochrane Library. All eligible studies should be randomized controlled tri-
als (RCTs) comparing RKT or combination therapy (RKT and western medicine) group to
western medicine group. The primary outcome measure was the total clinical efficacy rate
(TCE). The secondary outcomes were total dyspepsia symptom scale, gastric emptying
rate, gastrin, motilin, recurrence 6 months after treatment, and Hamilton depression rating
scale.
Results: Fifty‐two RCTs with 5475 patients were involved in this systematic review and
meta‐analysis. Compared with western medicine, RKT showed significant better result,
with higher TCE (relative risk = 1.21, 95% confidence interval 1.17 to 1.25, P < 0.001).
RKT presented higher reduction of total dyspepsia symptom scale, more improved gastric
emptying rate, and lower recurrence 6 months after treatment compared with western med-
icine. However, there was no significant difference in Hamilton depression rating scale be-
tween RKT and western medicine group. Combination therapy brought significant
symptom improvement with TCE compared with western medicine alone.
Conclusions: Rikkunshito and combination therapy might be considered an effective alter-
native treatment for FD. Further rigorously designed and high‐quality RCTs are needed.

Introduction

Functional dyspepsia (FD) is a common disease defined by bother-
some dyspeptic symptoms such as early satiation, postprandial
fullness, epigastric pain, and epigastric burning without structural
diseases (including esophagogastroduodenoscopy) that explain
the symptoms.1 Globally, the prevalence of FD varies between

11% and 29.2%, and the direct and indirect costs of FD are sub-
stantial because of its chronic and recurrent characteristics.2,3 Con-
ventional treatments for FD include Helicobacter pylori
eradication, prokinetics (PK), proton pump inhibitors (PPIs), and
antidepressants (AD).3 The pathophysiology of FD remains un-
clear and is associated with multiple mechanisms.4 Thus, a single
drug cannot manage all dyspeptic symptoms.5 Because of
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insufficient efficacy of conventional treatments, demand is grow-
ing for complementary and alternative treatments, such as herbal
medicine.4

Rikkunshito (RKT; 六君子湯; Liu Jun Zi Tang in Traditional
Chinese Medicine) is an herbal medicine composed of eight con-
stituents: Atractylodes japonica, Panax ginseng, Pinellia ternata,
Poria cocos, Zingiber officinale, Ziziphus jujuba, Citrus unshiu,
and Glycyrrhiza uralensis. RKT has been widely prescribed in
Asia to treat upper gastrointestinal symptoms, such as FD.6,7 Ac-
cording to previous studies, RKT improves FD patients’ symp-
toms by facilitating gastric emptying and increasing plasma
ghrelin levels.8

Several systematic reviews and meta‐analyses for the efficacy of
RKT were published.7,9–12 However, some reviews included stud-
ies on gastrointestinal symptoms or anorexia induced by drugs,
gastritis, or cancer.9,10 Other reviews did not compare RKT with
placebo, or combination therapy (RKT and western medicine) with
western medicine alone.7,11,12 Further, the selection of patients
used the Rome criteria (I, II, III, or IV depending on the date of
the study) and criteria similar to Rome (requiring that dyspeptic
symptoms should last at least 4 weeks).7,12 As a result, there is still
limited evidence supporting a recommendation of RKT for
treating FD. Therefore, this review aimed to systematically exam-
ine the efficacy and safety of RKT on FD by comparing RKTwith
placebo or western medicine. This study also evaluated the clinical
efficacy and safety of combination therapy (RKT and western
medicine) compared with western medicine alone.

Methods

Protocol and registration. The protocol for this system-
atic review was registered in the International Prospective Register
of Systematic Reviews (PROSPERO) with registration number
CRD42018090139.13 This study was performed according to the
Preferred Reporting Items for Systematic Reviews and
Meta‐analysis (PRISMA) guidelines.14

Inclusion and exclusion criteria

Types of studies. Randomized controlled trials (RCTs) and
quasi‐RCT were included, and animal studies, case reports, re-
views, and commentaries were excluded.

Types of participants. Patients diagnosed with FD according to
the Rome criteria (I, II, III, or IV depending on the date of diagno-
sis), without limitations of age, gender, or race, were included. For
studies before 1994 when Rome I was published, patients diag-
nosed with FD based on criteria compatible with the Rome criteria
were included by two reviewers (J. P. and M. K.) consensus.
We excluded dyspepsia induced by drugs or caused by second-

ary pathologies (e.g. gastroesophageal reflux diseases, ulcer, and
irritable bowel syndrome).

Types of interventions. This systematic review includes RKT,
modified RKT, and combination therapy (RKT and western
medicine). Modified RKT is a RKT decoction with additional
medicinal herbs, such as Xiangsha Rikkunshito (XSRKT; 香砂

六君子湯; RKT added to Cyperus rotundus, Amomum villosum,
and Costus root), Chaishao Rikkunshito (CSRKT; 柴芍六君子

湯; RKT added to Bupleurum falcatum and Paeonia japonica),
Guishao Rikkunshito (GSRKT; 歸芍六君子湯; RKT added to
Angelica gigas and P. japonica) and Jiawei Rikkunshito (JWRKT;
加味六君子湯, RKT added to other herbs excluding XSRKT,
CSRKT, and GSRKT). The intervention involving a combination
of RKT and other alternative treatments such as moxibustion, acu-
puncture, or thread embedding acupuncture were excluded. Com-
parisons included in this review are as follows:

1 Rikkunshito, modified RKT group versus the placebo
group (similar color, taste, and odor to RKT), no treatment
group, and conventional western medicine group such as
PK, PPI, and AD.

2 Combination therapy (RKT and western medicine) group
versus western medicine alone group.

Types of outcome measures. The primary outcome measure
was the total clinical efficacy rate (TCE). The secondary outcomes
were total dyspepsia symptom scale (TDS), gastric emptying rate
(GE), gastrin, motilin, recurrence 6 months after treatment
(R6MAT), Hamilton depression rating scale (HAMD), and adverse
events.

Search strategy. A search of the literature was conducted
using the following sources on April 03, 2019: Medline (via
PubMed), EMBASE, the Cochrane Central Register of Controlled
Trials, and Allied and Complementary Medicine Database. We
also searched Korean Medical Databases such as KoreaMed, Na-
tional Digital Science Library, Korean medical Database, Oriental
Medicine Advanced Searching Integrated System, and Korean
Studies Information Service System. Other Asian databases, in-
cluding the China National Knowledge Infrastructure Database
in Chinese and Citation Information by Nii in Japanese, were
also searched.
The search terms consisted of combining disease terms (e.g. in-

testine, digest, dyspepsia, disturbance, and dysfunction) and inter-
vention terms (e.g. Yukgunja in Korean, Liu Jun Zi in Chinese,
and Rikkunshito in Japanese). The search strategy of Medline
(via PubMed) is described in Table 1. Modified search strategies
were used in other databases. No language or publication date re-
strictions were applied.

Selection and data extraction. Two review authors (J. P.
and M. K.) independently screened the titles, abstracts, and full
text of the studies to assess their eligibility for inclusion. Endnote
X9 (Clarivate Analytics, Philadelphia, PA, USA) was used for
managing the electronic and manual searches for the studies. Data
extraction was independently conducted also by two reviewers
(J. P. and M. K.) for accuracy. All discrepancies during the selec-
tion and extraction were resolved by discussion and consensus be-
tween the same two reviewers (J. P. and M. K.). If the
discrepancies were not resolved, an arbiter (S. K.) intervened and
resolved the disagreement. Extracted data include study informa-
tion such as the first author, year of publication, written language,
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study design, interventions, duration of treatment, outcome mea-
sures, and main results.

Quality assessment. Two reviewers (J. P. and M. K.) inde-
pendently assessed the risk of bias using the Cochrane Collabora-
tion’s Tool. The following were evaluated: (i) random sequence
generation (selection bias); (ii) allocation concealment (selection
bias); (iii) blinding of participants and personnel (performance
bias); (iv) blinding of outcome assessment (detection bias); (v) in-
complete outcome data (attrition bias); (vi) selective reporting
(reporting bias); (vii) other bias. All research result was evaluated
by three categories such as low, unclear, and high. A consensus
was reached (for any dispute) by a discussion between two evalu-
ators (J. P. and M. K.), and if necessary, an arbiter (S. K.) was
consulted.

Data analysis and synthesis. Data analyses were per-
formed by the Review Manager program (V.5.3 Copenhagen:

The Nordic Cochrane Centre, The Cochrane Collaboration,
2014). Continuous data were assessed as the mean difference
(MD) with a 95% confidence interval (CI), while dichotomous
data were evaluated as relative risk (RR) with a 95% CI. A
random‐effects model was applied for meta‐analysis. The hetero-
geneity of selected studies was evaluated by evaluating the χ2,
and I‐squared (I2) statistics. P < 0.1 indicated statistical signifi-
cance, and I2 ≥ 50% represented substantial heterogeneity. Sub-
group analyses were conducted to remedy heterogeneity. The
subgroups were analyzed by classifying the species of added herbs
and the type of western medicine. We performed funnel plots to as-
sess the presence of publication bias and small‐study effects.

Results

Selection of study. The primary search identified a total of
436 studies. After 33 duplicates were removed, 280 of the remain-
ing studies were discarded after screening the titles and abstracts.
Of these, 14 articles were not available, and the full texts of 50
were excluded because they did not meet the inclusion criteria. Fi-
nally, 59 articles were included, and 52 studies were selected for
meta‐analysis as shown in Figure 1.

Characteristics of included studies. The 59 included
articles were published between 2005 and 2018, and all RCTs
were parallel design studies. Six studies were written in English,
and 53 in Chinese. One trial was conducted in Korea, 3 in Japan,
and 55 in China. RKT in 44 studies15–58 was compared with west-
ern medicine. RKT was compared with a placebo in five of the
studies, and combination therapy (RKT and western medicine)
was compared with western medicine only, in 10 studies. The
number of patients in each study included in the meta‐analysis var-
ied from 27 to 418, and there was a total of 5475.

Risk of bias assessment

Random sequence generation. The 26 studies that used a ran-
dom number table or a computer random number generator were
assessed as a low risk of bias. Four studies generated numbers at
the time of the patient’s visit or used the patient registration num-
ber, and those studies were evaluated as a high risk of bias. The 29
studies that did not refer to methods of random sequence genera-
tion were rated as unclear risk of bias.

Allocation concealment. Six trials concealed allocation by
using a center‐controlled method or opaque envelope, while the
other 53 trials did not mention allocation concealment.

Blinding of participants and personnel. Five RCT comparing
RKT with placebo used blinding of participants and study person-
nel and were assessed as a low risk of bias. On the other hand, 54
RCTs did not report whether blinding was used, and these studies
were appraised as a high risk of bias.

Table 1 Search strategy of PubMed

No.

#1 indigestion*
#2 Intestin* OR Digest* OR Gastr* OR gut OR epigastr* OR stomach*
#3 #1 AND #2
#4 dyspepsia*
#5 epigastric [tiab] AND pain [tiab]
#6 epigastric [tiab] AND burn* [tiab]
#7 Rome* AND criteria*
#8 (disturbance* OR disorder* OR difficult* OR dysfunction* OR

disease* OR impair* OR condition* OR abnormal* OR illness* OR
patholog* OR discomfort* OR hazard* OR damage* OR injur* OR
irritab* OR pain* OR distress* OR burning) AND postprandial*

#9 #3 OR #4 OR #5 OR #6 OR #7 OR #8
#10Herbal medicine [MeSH Terms]
#11Plants, medicinal [MeSH Terms]
#12Medicine, traditional [MeSH Terms]
#13Drugs, Chinese herbal [MeSH Terms]
#14Herb* [tiab]
#15Plant [tiab] OR plants [tiab]
#16Phytomedicine [tiab]
#17Botanical [tiab]
#18Weed* [tiab]
#19Algae [tiab]
#20Fungi [tiab] OR fungus [tiab]
#21(Traditional [tiab] OR Chinese [tiab] OR herbal [tiab]) AND medicine

[tiab]
#22(Oriental [tiab] OR Chinese [tiab]) AND tradition* [tiab]
#23#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR

#18 OR #19 OR #20 OR #21 OR #22
#24Yukgunja* OR Liujunzi* OR Rikkunshito* OR Rikkunshi‐to*
#25Randomized controlled trial [pt]
#26Controlled clinical trial [pt]
#27Randomized [tiab]
#28Randomly [tiab]
#29Trial [ti]
#30#25 OR #26 OR #27 OR #28 OR #29
#31#9 AND #23 AND #24 AND #30
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Blinding of outcome assessment. Three studies mentioned
blinding the statistical analyses, while 56 studies did not mention
blinding the statistical assessment.

Incomplete outcome data. The number of missing patients
was few and not different between the intervention and control
groups in seven studies. Five studies conducted intention‐to‐treat

analysis, and the other 47 studies had no missing participants.
Thus, all studies were judged as a low risk of bias.

Selective reporting. Seven articles that reported results incom-
pletely or did not report pre‐specified outcomes were appraised as
a high risk of bias. In 52 articles, the outcomes described in the

FIGURE 1 Preferred reporting items for systematic reviews and meta‐analyses chart of the selection process. CNKI, China National Knowledge In-
frastructure Database; CiNii, Citation Information by National Institute of Informatics; AMED, Allied and Complementary Medicine Database; KISS, Ko-
rean Studies Information Service System; NDSL, National Digital Science Library; OASIS, Oriental Medicine Advanced Searching Integrated System.

FIGURE 2 Risk of bias assessment graph. , Low risk of bias; , Unclear risk of bias; , High risk of bias. [Color figure can be viewed at
wileyonlinelibrary.com]
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methods were all reported in the results. These studies were eval-
uated as a low risk of bias.

Other bias. Four studies did not mention the baseline balance of
patients and were assessed as unclear risk of bias. The other 54
studies reported that the baseline of patients was balanced among
groups and thus, were judged as low risk of bias.

Overall risk of bias. A summary of the risk of bias is described
in Figure 2.

Primary outcome: Total clinical efficacy rate

Rikkunshito versus western medicine. This review investi-
gated the efficacy of RKT on FD using TCE defined as the

FIGURE 3 Forest plot of TCE between RKT and western medicine group. TCE, Total clinical efficacy rate; RKT, Rikkunshito. [Color figure can be
viewed at wileyonlinelibrary.com]
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percentage of patients with valid responses to the interventions.
Additionally, we analyzed the effectiveness of combination ther-
apy (RKT and western medicine) on FD.
Western medicine groups were subdivided into a domperidone

group, mosapride group, and combinations of PK and PPI groups.
RKT had better effects than domperidone (RR = 1.22, 95% CI
1.17 to 1.28, P < 0.001), mosapride (RR = 1.17, 95% CI 1.09 to
1.25, P < 0.001) and combinations of PK and PPI (RR = 1.25,
95% CI 1.12 to 1.39, P < 0.001). Heterogeneities were not signif-
icant in the domperidone (P = 0.24, I2 = 17%), mosapride
(P = 0.46, I2 = 0%), and combinations of PK and PPI (P = 0.87,
I2 = 0%) groups.
In the combined analysis of the three groups, 30 RCTs with a to-

tal of 2941 patients showed a significant improvement of symp-
toms in RKT versus the western medicine group (RR = 1.21,
95% CI 1.17 to 1.25, P < 0.001) and heterogeneity was low
(P = 0.43, I2 = 3%) (Fig. 3).

Combination therapy (Rikkunshito and western medicine)
versus western medicine alone. A total of 1246 patients in
10 studies were analyzed. Combination therapy (RKT and western
medicine) brought significant symptom improvement compared
with western medicine alone (RR = 1.19, 95% CI 1.14 to 1.24,
P < 0.001), with low heterogeneity (P = 0.94, I2 = 0%) (Fig. 4).

Secondary outcomes

Total dyspepsia symptom scale. Two RCTs that compared
RKTwith placebo used TDS. RKT significantly relieved dyspeptic
symptoms compared with placebo (MD = �1.68, 95% CI –2.32 to
�1.03, P < 0.001), and no evidence of heterogeneity was found
(P = 0.38, I2 = 0%).

Gastric emptying rate. Gastric emptying rate was used to as-
sess gastrointestinal motility in four RCTs. Wang17 did not men-
tion a method of measurement, and Wang46 measured GE by
Doppler while Guo,38 and Liang40 used a radiopaque barium
marker test. Only two RCTs comparing RKT to mosapride were
meta‐analyzed because of the inconsistency of the measurement
methods. A total of 122 patients were found to have a significant

increase of gastric motility in RKT compared with the western
medicine group (mosapride) (MD = 16.51, 95% CI 7.36 to
25.67, P < 0.001).

Motilin. Among six studies that investigated the efficacy of RKT
through motilin, Zhou45 was excluded in the meta‐analysis be-
cause the study only reported data from the experimental group.
Five studies with 410 participants showed that RKT significantly
increased the level of motilin compared with western medicine
such as domperidone,17 mosapride,38 combinations of PK and
PPI,44,46 and a combination of domperidone and itopride
hydrochloride52 (MD = 27.57, 95% CI 20.08 to 35.06, P< 0.001).

Gastrin. Except for Zhou,45 which reported only gastrin of the
RKT group, the analysis of 356 patients in four RCTs showed that
RKT promoted significantly more secretion of gastrin than western
medicine (MD = 23.28, 95% CI 19.30 to 27.26, P < 0.001). The
western medicine groups included domperidone,17 mosapride,38

a combination of mosapride, pantoprazole and tandospirone
citrate,49 and a combination of domperidone and itopride
hydrochloride.52

Recurrence 6 months after treatment. Five studies followed
up with patients 6 months later to confirm recurrence rates, and
R6MATwas compared between the RKT and domperidone group.
Of 398 participants, the R6MAT was significantly lower in the
RKT than the domperidone group (RR = 0.52, 95% CI 0.35 to
0.76, P < 0.001). There was evidence of low heterogeneity
(P = 0.59, I2 = 0%).

Hamilton depression rating scale. Three studies evaluated
psychological symptoms using HAMD. The groups were
domperidone,17 a combination of mosapride, pantoprazole, and
tandospirone citrate,49 and a combination of domperidone and
deanxit.50 These three studies included a total of 244 patients,
and there were no significant differences between the RKT and
western medicine groups (MD = �4.55, 95% CI �9.13 to 0.03,
P = 0.05). Heterogeneity was high (P < 0.001, I2 = 95%). In the
combined analysis of two studies, which used AD as a combina-
tion therapy with western digestive medicine, two RCTs with a

FIGURE 4 Forest plot of TCE between combination therapy (RKT and western medicine) and western medicine alone group. TCE, Total clinical effi-
cacy rate; RKT, Rikkunshito. [Color figure can be viewed at wileyonlinelibrary.com]
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total of 164 patients showed a significant improvement of symp-
toms in RKT versus the western medicine group (MD = �6.36,
95% CI �9.94 to �2.79, P < 0.001) and heterogeneity was high
(P = 0.07, I2 = 69%).

Subgroup analysis. In the meta‐analysis of this review,
XSRKT, CSRKT, GSRKT, and JWRKT were integrated into the
RKT group. Awestern medicine control group was also composed
of PK (e.g. domperidone, mosapride, and cisapride), PPI (e.g.
lansoprazole and omeprazole), and AD (e.g. tandospirone citrate
and deanxit). Both experimental and control groups might have
had a possibility of heterogeneity. Thus, subgroup analyses were
conducted to minimize heterogeneity.

XSRKT versus domperidone. A total of 1199 patients in 13
RCTs were included in the meta‐analysis. TCE was significantly
more ameliorated in the XSRKT than domperidone group
(RR = 1.23, 95% CI 1.16 to 1.30, P < 0.001) (Fig. 5).

Combination therapy (Xiangsha Rikkunshito and
domperidone) versus domperidone alone. Five trials with a
total of 511 patients showed that combination therapy (XSRKT
and domperidone) improved TCE significantly more than

domperidone alone (RR = 1.24, 95% CI 1.15 to 1.34,
P < 0.001) (Fig. 5).

Adverse events. Among 59 RCT, 33 RCT did not mention
the occurrence of an adverse event. Of 26 RCT, 12 trials reported
no adverse events, 9 trials reported only the number of occur-
rences, and 5 studies reported mild adverse events. Liu21 reported
nausea and abdominal discomfort (n = 1) in the CSRKT group and
mouth dryness (n = 2) in the domperidone group. Xu55 reported di-
arrhea (n = 2) in the XSRKT group, and rash (n = 1) in the com-
pound digestive enzyme capsule group. Su18 reported nausea
(n = 3), diarrhea (n = 1), and dizziness (n = 1) in the domperidone
group. Ma30 reported diarrhea (n = 3) and nausea (n = 2) in the
domperidone group. Liu59 reported mouth dryness (n = 1) and
hypnolepsy (n = 1) in the domperidone group. A total of 26 studies
were meta‐analyzed, and the number of adverse events was not
significantly different between the experimental groups and con-
trol groups (RR = 0.69, 95% CI 0.37 to 1.29, P = 0.25).

Publication bias. Funnel plots identified publication bias.
Figure 6 shows a funnel plot of TCE comparing RKTwith western
medicine. Because the funnel plot appears symmetrically distrib-
uted by visual inspection, there is no evidence of publication bias.

FIGURE 5 Forest plot of TCE between XSRKT and domperidone, and TCE between combination therapy (XSRKT and domperidone) and
domperidone alone group. XSRKT, Xiangsha Rikkunshito; TCE, Total clinical efficacy rate. [Color figure can be viewed at wileyonlinelibrary.com]
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Discussion

The purpose of this review was to investigate the efficacy and
safety of RKT and combination therapy (RKT and western medi-
cine) on FD. The results of TCE as a primary outcome show the
superior effects of RKT and combination therapy (RKT and west-
ern medicine) to western medicine alone. The results of GE, gas-
trin, motilin, and R6MAT show that RKT is more effective than
western medicine alone. RKT had more clinical benefits based
on TDS than the placebo group. The subgroup analyses of XSRKT
and combination therapy (XSRKT and domperidone) show supe-
rior effects, based on TCE, to the domperidone alone group. The
result of HAMD was not different between RKT and the western
medicine group. When RKTwas compared with western medicine
with AD, RKT showed superior effect over western medicine.
None of the included studies reported severe adverse reactions,
and there was no significant difference in the number of adverse
events between the groups.
Several studies have reported the beneficial effects of RKT. Pre-

vious reviews suggested that the efficacy of RKT and XSRKT
might be superior to PK on FD without adverse events,7 and
XSRKT was more effective than western medicine for treating
FD.11,12 Another review indicated that RKT had ameliorative ef-
fects on adverse reactions induced by western medications and
could have a synergy with western medicine in FD patients.10

Moreover, evidence‐based clinical practice guidelines for FD in
Japan recommend some herbal medicines, including RKT as a
second‐line treatment (evidence Level A).60 According to previous
studies, RKT has been considered a prospective treatment for FD.
The evidence of RKT as a treatment for FD and the underlying
mechanism is continually being updated.
Gastric dysmotility is thought to be the cause of FD symptoms,

and there is a report that gastric emptying was delayed in FD
patients.61,62 This review showed RKT ameliorated gastric empty-
ing rate measured by radiopaque barium marker test. Also, RKT

promoted the secretion of gastrin and motilin which stimulate mo-
tility of the gastrointestinal tract more than the western medicine
group.63 Those results suggest that RKT might affect FD via gas-
trointestinal motility. Measurements of gastric emptying among
previous studies include radiopaque markers, scintigraphy, breath
tests, and wireless motility capsules. The radiopaque barium
marker test has been one of the standard methods to evaluation
gastric motility, but when determining extremely delayed gastric
motility, it might show poor sensitivity.64,65 Further studies using
other sensitive measurements are needed for association of RKT
and gastric motility.
The HAMD scale is widely used for measuring the severity of

depression.66 According to a recent meta‐analysis, which investi-
gated a total of 59 029 patients, FD had a positive relationship with
depression.67 Studies using HAMD scale reported that RKT and
XSRKT improved both gastrointestinal and psychological symp-
toms in FD patients compared with placebo.68,69 Other studies
showed synergetic effect of RKT and AD to FD patients with de-
pression and anxiety.70,71 Our studies showed RKT was not infe-
rior to western medicine in FD patients with depression, and
when studies were confined to FD patients using AD, RKTwas re-
ported even better effect on psychological symptoms compared to
western medicine. However, further research is needed to confirm
the correlation between RKT and the psychological symptoms in
FD patients because of high heterogeneity and small sample size
of the included studies.
There are strengths of this review. First, this study updated the

results of the latest RCT on FD patients, diagnosed with Rome
criteria. Some previous reviews were focused on gastrointestinal
symptoms,9,10 and other reviews included patients diagnosed
based on criteria similar to the Rome criteria.7,12 Second, to our
knowledge, this is the first meta‐analysis to confirm the efficacy
of combination therapy (RKT and western medicine) for FD pa-
tients. In the previous review showing the synergistic efficacy of
the combination therapy (RKT and western medicine), significant

FIGURE 6 Funnel plot of TCE between RKT and western medicine group. TCE, Total clinical efficacy rate; RKT, Rikkunshito. , RKT vs
Domperidone; , RKT vs Mosapride; , RKT vs Prokinetics + Proton pump inhibitor. [Color figure can be viewed at wileyonlinelibrary.com]
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effects were limited to gastrointestinal symptoms10; this review in-
cluded the effects of combination therapy (RKT and western med-
icine) on FD. Also, there are no meta‐analyses that compare
combination therapy (RKT and western medicine) with western
medicine only for FD patients. In this review, we found that com-
bination therapy (RKT and western medicine) has an ameliorative
effect on FD versus western medicine alone. Third, subgroup anal-
yses revealed that XSRKT and combination therapy (XSRKT and
domperidone) were more effective than domperidone alone. This
review categorized western medicine as domperidone, mosapride,
and combinations of PK and PPI, and subdivided RKT into
XSRKT, GSRKT, CSRKT, and JWRKT to reducing heterogene-
ity. Of these, we compared XSRKT or combination therapy
(HYSGT and domperidone) with domperidone alone. Fourth, this
systematic review is useful for developing clinical guidelines for
FD. The clinical guidelines for FD in the United States and
Canada suggest H. pylori eradication as a first treatment. If pa-
tients are H. pylori negative or unresponsive to eradication, PPI,
TCA, and PK are recommended as a secondary treatment.72 Ko-
rean clinical guidelines for FD recommend PK or PPI or combina-
tions of PK and PPI as an initial strategy for FD rather than
H. pylori eradication. Notably, PK is selected as a first treatment,
while TCA is used as a secondary treatment in Korea.73 In this re-
view, the comparison groups were mostly PK, and RKTwas more
effective than western medicine such as PK (e.g. domperidone and
mosapride) and combinations of PK and PPI. Finally, we could in-
fer the non‐inferior phycological effect of RKTon FD with depres-
sion compared with western medicine. If RKTwas compared with
AD, it might have better effect in FD patients.
This systematic review has several limitations. First, the overall

methodological quality of the included studies was low because of
selection bias, performance bias, and detection bias. Most of the
studies did not report allocation concealment and blinding assess-
ment. Especially, only 5 of 59 RCT were double‐blinded, which
leads to poor methodological quality. Second, there might be clin-
ical heterogeneity in the intervention and experimental groups.
Modified RKT varies by the species and number of herbs that
are added, and several types of western medicine were included
in the meta‐analysis. Third, the included studies were all from
Asia, and majority of them were from China. Finally, pattern iden-
tification might influence the effects of RKT. In traditional Chi-
nese medicine, FD is differentiated into various patterns on a
basis of clinical signs and symptoms. Most of FD patterns are con-
sidered as “Spleen‐deficiency and Qi‐stagnation.”74 Because RKT
has been regarded as a herbal formula for invigorating the spleen
and regulating Qi,75 it may have no effect on FD pattern differen-
tiation other than “Spleen‐deficiency and Qi‐stagnation.” There-
fore, further well‐designed, randomized, double‐blinded RCTs
are required.

Conclusions
RKT and combination therapy (RKT and western medicine) might
be considered an effective and safe alternative treatment of FD.
However, the evidence remains uncertain because the overall qual-
ity of the included studies was low. Further rigorously designed
high‐quality RCTs are needed for more convincing evidence.

Funding information
This research was supported by Basic Science Research Program
through the National Research Foundation of Korea (NRF‐
2017R1A2B4010691) funded by the Ministry of Science, ICT &
Future Planning.

References

1 Stanghellini V, Chan FKL, Hasler WL et al. Gastroduodenal disorders.
Gastroenterology 2016; 150: 1380–92.

2 Mahadeva S, Goh K‐L. Epidemiology of functional dyspepsia: a global
perspective. World J Gastroenterol 2006; 12: 2661–6.

3 Talley NJ. Functional dyspepsia: advances in diagnosis and therapy.
Gut and liver 2017; 11: 349–57.

4 Chiarioni G, Pesce M, Fantin A et al. Complementary and alternative
treatment in functional dyspepsia. United European Gastroenterol J
2018; 6: 5–12.

5 Chu MHK, Wu IXY, Ho RST et al. Chinese herbal medicine for
functional dyspepsia: systematic review of systematic reviews. Therap
Adv Gastroenterol 2018; 11: 1756284818785573.

6 Oka T, Okumi H, Nishida S et al. Effects of Kampo on functional
gastrointestinal disorders. Biopsychosoc Med 2014; 8: 5.

7 Xiao Y, Liu YY, Yu KQ et al. Chinese herbal medicine Liu Jun Zi Tang
and Xiang Sha Liu Jun Zi Tang for functional dyspepsia: meta‐analysis
of randomized controlled trials. Evid‐Based Complement Alternat Med
2012; 2012: 936459.

8 Tominaga K, Arakawa T. Clinical application of kampo medicine
(rikkunshito) for common and/or intractable symptoms of the
gastrointestinal tract. Front Pharmacol 2015; 6: 7.

9 Hoshino N, Nishizaki D, Hida K et al. Rikkunshito for upper
gastrointestinal symptoms: a systematic review and meta‐analysis.
Complement Ther Med 2019; 42: 255–63.

10 Mogami S, Hattori T. Beneficial effects of rikkunshito, a Japanese
kampo medicine, on gastrointestinal dysfunction and anorexia in
combination with Western drug: a systematic review. Evid‐Based
Complement Alternat Med 2014; 2014: 519035.

11 He GU, Zhong ZS, Hu XJ et al. Meta‐analysis of functional dyspepsia
treated by Xiangsha Liujunzi decoction. Guid J Tradit Chin Med
Pharm 2018; 24: 105–9.

12 Zeng G, Chen GZ, Mo XJ et al. A meta‐analysis of Xiangsha Liujunzi
decoction in treatment of functional dyspepsia. J Liaoning Univ Tradit
Chin Med 2013: 123–5.

13 Ko SJ, Park JW, Lee JH et al. Herbal medicine Yukgunja‐tang for
functional dyspepsia protocol for a systematic review of randomized
controlled trials. Medicine 2018; 97: e12555.

14 Liberati A, Altman DG, Tetzlaff J et al. The PRISMA statement for
reporting systematic reviews and meta‐analyses of studies that evaluate
health care interventions: explanation and elaboration. PLoS Med 2009;
6: e1000100.

15 Arai M, Matsumura T, Tsuchiya N et al. Rikkunshito improves the
symptoms in patients with functional dyspepsia, accompanied by an
increase in the level of plasma ghrelin. Hepatogastroenterology 2012;
59: 62–6.

16 Zheng ZC. Clinical effect of Jiawei Liujunzi Decoction on patients
with functional dyspepsia of spleen deficiency and qi stagnation.
Medical Equipment 2018; 31: 130–1.

17 Wang YL, Party ZQ, Niu XE et al. Clinical observation on modified
Liujunzi decotion for 40 cases of functional dyspepsia with depression.
J Tradit Chin Med 2013; 54: 1480–2.

18 Su XT, Yang QN. Evaluation of the effect of Chaiqi Liujunzi decoction
on functional dyspepsia of liver stagnation and spleen deficiency. Chin
Foreign Med Research 2016; 14: 135–6.

Rikkunshito for functional dyspepsia S‐J Ko et al.

72 Journal of Gastroenterology and Hepatology 36 (2021) 64–74

© 2020 The Authors. Journal of Gastroenterology and Hepatology published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd



19 Huang ZD. Treatment of 116 cases of functional dyspepsia with Chaiqi
Liujunzi decoction. Fujian J Tradit Chin Med 2005; 5: 9–10.

20 Lao LJ. Treatment of 40 cases of functional dyspepsia of liver
stagnation and spleen deficiency with Chaiqi Liujun decoction. Hunan
J Tradit Chin Med 2012; 28: 47–8.

21 Liu W, Chen P, Xiao P et al. Clinical observation of Chaishao Sixjunzi
decoction in the treatment of functional dyspepsia by disharmony
between liver and stomach. Asia Pac Tradit Med 2014; 10: 101–3.

22 Wu YG, Zhu N. Clinical effect of Guishao Liujunzi soup modified in
treatment of 68 cases with functional dyspepsia. Chin Med Pharm
2015; 5: 113–5.

23 Zhang W, Tian M. Clinical observation on treating functional
dyspepsia with the Guishao Liujunzi decotion. Clin J Chin Med 2014;
6: 15–6.

24 Sun JR. Treatment of 50 cases of functional dyspepsia of spleen
deficiency and Qi stagnation with Xiangsha Liujunzi decoction. Chin J
Ethnomed Ethnopharm 2017; 26: 94–6.

25 Luo TW, Chen SZ, Meng ZY. Clinical observation on 48 cases of
functional dyspepsia treated by Xiangsha Liujunzi decoction formula. J
North Pharm 2017; 14: 43.

26 Chen JP. Xiangsha Liujunzi treated Piweiqixu functional dyspepsia
randomized controlled study. J Practical Tradit Chin Int Med 2015; 29:
59–60.

27 Cheng HJ, Zhu HQ. Clinical observation on 40 cases of functional
dyspepsia of spleen and stomach deficiency treated by Xiangsha
Liujunzi decoction. Zhejiang J Tradit Chin Med 2015; 50: 579.

28 Fan CH, Hu YY, Chen WY. Xiangsha Liujunzi decoction combined
with acupoint sticking apply in the treatment of functional dyspepsia of
spleen‐stomach deficiency type. Shaanxi J Tradit Chin Med 2015; 36:
17–9.

29 Zhou JF, Liu SZ. Treatment of 78 cases of functional dyspepsia with
Xiangsha Liujunzi decoction. J Clin Med Liter 2014; 1: 2107–8.

30 Ma JH. Clinical observation on treatment of Functional dyspepsia with
spleen and stomach deficiency by Xiangsha Liujunzi decoction.
Liaoning J Tradit Chin Med 2014; 41: 79–80.

31 Li J. Observation on the therapeutic effect of Xiangsha Liujunzi
decoction on functional dyspepsia. Guangxi J Tradit Chin Med 2013;
36: 24–5.

32 Fan QP. Clinical observation of functional dyspepsia with modified
Xiangsha Liujunzi decoction. Chin J Exper Tradit Med Formul 2010;
16: 146.

33 Yang XJ. Clinical observation of functional dyspepsia with lower
adverse‐rising energy and stomach‐regulating decoction. J Henan
Univer Chin Med 2006; 21: 36–7.

34 Wang LQ, Wan JY, Wang HG et al. Treatment of 30 cases of functional
dyspepsia with invigorating spleen circulating qi method. Shandong J
Tradit Chin Med 2008; 27: 303–4.

35 Zhou YQ. Effect of Xiangsha Liujunzi‐tang on mast cell in gastric
mucosa of functional dyspepsia in spleen and stomach qi deficiency
syndrome. [Master’s thesis]. Fujian Univer Tradit Chin Med 2012; 29.

36 Ye Y. Impact of Xiangsha Liujunzi decoction on patients with
inadequate gastric mobility. Clin J Chin Med 2014; 6: 47–9.

37 Zhang J, Xu BH. Modified Xiangsha Liujunzi decoction for the
treatment of 54 cases of functional dyspepsia (spleen deficiency
syndrome). Glob Chin Med 2017; 10: 729–31.

38 Guo X, Chen Y. Effect of Xiangsha Liujunzi decoction on gastric
motility and gastrointestinal hormone in patients with functional
dyspepsia. Clin J Chin Med 2017; 9: 4–7.

39 Yang QQ, Chen WJ. Observation on the therapeutic effect of Xiangsha
Liujunzi decoction on functional dyspepsia. Electro J Clin Med Liter
2015; 2: 2140–2.

40 Liang W. Treatment of 30 cases of functional dyspepsia with Xiangsha
Liujunzi decoction. J Shaanxi Col Tradit Chin Med 2011; 34: 48–50.

41 Duan ZH. Clinical efficacy and safety evaluation of Chaiqi Liujunzi
decoction on functional dyspepsia of liver depression and spleen
deficiency. J Cardiovasc Surg (Torino) 2018; 17: 71–2.

42 Chen Y, Xiang LH. Clinical effect of Chai Shao Liu Jun Zi decoction
and dampness medicine in treating liver depression and spleen
deficiency type of functional dyspepsia. Chin J Clin Rational Drug Use
2017; 10: 28–9.

43 Lu W, Liu P. Clinical observation on treatment of functional dyspepsia
of liver depression and spleen deficiency with Chaiqi Liujunzi
decoction and wet medicine. Hunan J Tradit Chin Med 2014; 30: 42–3.

44 Zhou WB, Zhang TT, Lin ZQ et al. Effect of Jiawei Xiangsha Liujunzi
decoction on MTL and CCK levels in patients with upper stomach pain
syndrome of spleen deficiency and qi stagnation. Pract Clin J Integr
Tradit Chin Western Med 2018; 18: 21–3.

45 Zhou WB, Lin ZQ, Zhang TT et al. Modified Xiangsha Liujunzi
decoction in treating 60 cases of spleen deficiency and stagnation of
upper abdominal pain syndrome. Chin J Ethnomed Ethnopharm 2016;
25: 120–1.

46 Wang XW, Yang AP. Observation of the effects and action mechanism
of modified Xiangsha‐Liujunzi decotion on the treatment of functional
dyspepsia. Hebei J Tradit Chin Med 2016; 38: 830–3 848.

47 Fang F. Clinical study on treatment of functional dyspepsia of spleen
deficiency with Xiangsha Liujunzi decoction [Master’s thesis]. Hubei
Univer Tradit Chin Med 2010; 23.

48 He ZD. Observation on the therapeutic effect of Xiangsha Liujunzi
decoction on functional dyspepsia of spleen and stomach qi deficiency.
Clin J Tradit Chine Med 2012; 24: 861–2.

49 Sun J, Wang HZ, Wang Y et al. Clinical effect of Chaiqi Liujunzi
decoction and Banxia Xiexin decoction on functional dyspepsia of liver
depression and spleen deficiency syndrome and its influence on NO,
Ach, EGAS and 5‐HT Contents of patients. Glob Chin Med 2018; 11:
444–7.

50 Li JY. Clinical observation of Jiawei Liujunzi decoction in treating
functional dyspepsia with depression. Pub Med ForumMagazine 2015;
19: 239–40.

51 Chen RQ, Zhang QY. clinical observation on treatment of 40 cases of
functional dyspepsia with Liujunzi decoction. Shanxi J Tradit Chin
Med 2008; 24: 12–3.

52 Yang YL. Clinical observation on treatment of functional dyspepsia
with hepatic and stomach disharmony by Xiangsha Liujunzi decoction
and Chaihu Shugan powder. J Community Med 2016; 14: 61–2.

53 Lin P, Huang MH, Zhang LH et al. Clinical observation on the
treatment of functional dyspepsia with chicken vine and Chaiqi
Liujunzi decoction. Chin J Integra Tradit Western Med 2005; 25:
1134–5.

54 Yan J. Clinical observation of Chai Shao and six gentlemen decotion in
treating 72 cases of functional dyspepsia (spleen deficiency and qi
stagnation type). Cardiovasc Dis Electro J Integra Tradit Chin Western
Med 2018; 6: 135–6.

55 Xu WH, Wang W, Li NJ et al. Effects of modified Xiangsha Liujunzi
decoction combined with Zhizhu pills in the treatment of functional
dyspepsia with spleen deficiency and qi stagnation and its influence on
radio nuclide gastric emptying. Chin J Tradit Chin Med Pharm 2017;
32: 1025–8.

56 Cai LJ, Fan YH, Lu B et al. Effect observation of Xiangsha Six
mild‐drug decoction in treatment of spleen and stomach deficiency type
of functional dyspepsia. Chin Arch Tradit Chin Med 2014; 32: 1974–6.

57 Li S. Clinical observation on 45 cases of functional dyspepsia with
liver depression and spleen deficiency treated by Chaiqi Liujunzi
decoction. Guiding J Tradit Chin Med Pharmacol 2008; 14: 41–9.

58 Sun JM. Treatment of 30 cases of functional dyspepsia with Xinjia
Liujun decoction and low dose doxepin. Shaanxi Tradit Chin Med
2006; 26: 1052–3.

S‐J Ko et al. Rikkunshito for functional dyspepsia

73Journal of Gastroenterology and Hepatology 36 (2021) 64–74

© 2020 The Authors. Journal of Gastroenterology and Hepatology published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd



59 Liu X, Wang X. Effect of Xiangsha Liujunzi decoction combined with
morphine on serum 5‐HT and SS contents in patients with functional
dyspepsia of spleen deficiency and qi stagnation. Shaanxi J Tradit Chin
Med 2016; 37: 856–7.

60 Miwa H, Kusano M, Arisawa T et al. Evidence‐based clinical practice
guidelines for functional dyspepsia. J Gastroenterol 2015; 50: 125–39.

61 Talley NJ, Ford AC. Functional dyspepsia. N Engl J Med 2015; 373:
1853–63.

62 Vanheel H, Carbone F, Valvekens L et al. Pathophysiological
abnormalities in functional dyspepsia subgroups according to the Rome
III criteria. Am J Gastroenterol 2017; 112: 132–40.

63 Ahmed M, Ahmed S. Functional, diagnostic and therapeutic aspects of
gastrointestinal hormones. Gastroenterology Res 2019; 12: 233–44.

64 Kikuchi K, Kusano M, Kawamura O et al. Measurement and
evaluation of gastric emptying using radiopaque barium markers. Dig
Dis Sci 2000; 45: 242–7.

65 Olausson EA, Brock C, Drewes AM et al. Measurement of gastric
emptying by radiopaque markers in patients with diabetes: correlation
with scintigraphy and upper gastrointestinal symptoms.
Neurogastroenterol Motil 2013; 25: e224–32.

66 Williams JBW. Standardizing the Hamilton depression rating scale: past,
present, and future.Eur Arch Psychiatry Clin Neurosci 2001; 251: 6–12.

67 Lin S, Gao T, Sun C et al. The association between functional
dyspepsia and depression: a meta‐analysis of observational studies. Eur
J Gastroenterol Hepatol 2019; 31: 911–8.

68 Tominaga K, Sakata Y, Kusunoki H et al. Rikkunshito simultaneously
improves dyspepsia correlated with anxiety in patients with functional

dyspepsia: a randomized clinical trial (the DREAM study).
Neurogastroenterol Motil 2018; 30: e13319.

69 Lv L, Wang FY, Ma XX et al. Efficacy and safety of Xiangsha Liujunzi
granules for functional dyspepsia: a multi‐center randomized
double‐blind placebo‐controlled clinical study. World J Gastroenterol
2017; 23: 5589–601.

70 Chen GZ, Li GX, Su CC et al. Clinical study on Chaiqi Liujun granule
combined with lorazepam in treating functional dyspepsia with anxiety.
Acta Medicinae Sinica 2009; 22: 1030–1.

71 Sun JM. Treatment of 30 cases of functional dyspepsia with Xinjia
Liujun decoction and low dose doxepin. Shaanxi J Tradit Chin Med
2006; 26: 1052–3.

72 Moayyedi P, Lacy BE, Andrews CN et al. ACG and CAG clinical
guideline: management of dyspepsia. Am J Gastroenterol 2017; 112:
988–1013.

73 Oh JH, Kwon JG. Functional dyspepsia. Korean J Gastroenterol 2019;
73: 77–83.

74 Zhang SS, Chen Z, Xu WJ. Study on distribution characteristic of
syndrome of 565 cases of functional dyspepsia by twice differentiation
of symptoms and signs based on the “cold, heat, deficiency, excess”.
Chin J Tradit Chin Med Pharm 2008; 23: 833–4.

75 Zhang S, Zhao L, Wang H et al. Efficacy of modified LiuJunZi
decoction on functional dyspepsia of spleen‐deficiency and
qi‐stagnation syndrome: a randomized controlled trial. BMC
Complement Altern Med 2013; 13: 54.

Rikkunshito for functional dyspepsia S‐J Ko et al.

74 Journal of Gastroenterology and Hepatology 36 (2021) 64–74

© 2020 The Authors. Journal of Gastroenterology and Hepatology published by Journal of Gastroenterology and Hepatology Foundation and John Wiley & Sons Australia, Ltd



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


