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Abstract

Background: Irritable bowel syndrome (IBS) is a common gastrointestinal functional disorder characterized by
abdominal pain and altered bowel habits in the absence of any structural abnormality. IBS patients often suffer from
abdominal symptoms and severe reduction in quality of life (QOL). The Kampo formula keishikashakuyakuto (KST)
is considered effective for IBS abdominal pain. However, there are few high-quality randomized controlled trials of
Kampo treatment of IBS.

Methods: This will be a multicenter, double-blind, placebo-controlled, randomized controlled trial using patients
who fulfil the Rome IV criteria for IBS. All eligible patients will be randomly allocated into either a KST group or a
placebo group. Patients in the KST group will receive an oral dose of 2.5 g KST three times per day before or
between meals for 8 weeks. Patients in the placebo group will receive placebo medicine with the same frequency as
the KST group. IBS-QOL and IBS severity index scores for the two groups will be compared before and after
treatment.

Discussion: This will be the first study to assess the effect of KST on QOL in IBS patients. Kampo medicine is
believed to improve IBS-associated symptoms; however, its mechanism of efficacy is still unknown. Clear evidence
that KST is effective for IBS would expand the therapeutic options for the disease and have a substantial clinical
impact.

Registration: This trial has been registered in the University Hospital Medical Information Network Clinical Trials
Registry as UMIN000026235.

Funding: Research for creating scientific knowledge about Kampo medicine from the Japan Agency for Medical
Research and Development.
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Abbreviations: IBS: Irritable Bowel Syndrome; QOL: Quality Of
Life; KST: Keishikashakuyakuto; CAM: Complementary and
Alternative Medicine; IBS-D: IBS with diarrhoea; IBS-C: IBS with
Constipation; IBS-M: IBS with mixed Bowel patterns of Constipation
and Diarrhoea; IBS-U: IBS with unspecified Patterns; IBS-SI: IBS-
Severity Index; SD: Standard Deviation

Introduction
Irritable bowel syndrome (IBS) is a common gastrointestinal

functional disorder characterized by abdominal pain and altered bowel
habits in the absence of any structural abnormality [1]. IBS has an
estimated incidence of 10-22% worldwide, making it the most
prevalent gastrointestinal functional disorder [2,3]. Based on the Rome
IV criteria, IBS has been classified into subtypes according to the
predominant stool pattern, such as IBS with diarrhea (IBS-D), IBS with
constipation (IBS-C), IBS with mixed bowel patterns of constipation
and diarrhea (IBS-M), and IBS with unspecified patterns (IBS-U) [4].
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IBS patients often suffer from abdominal symptoms and their quality
of life (QOL) is severely affected; this interferes with their working
ability, daily activity, and psychological status. Furthermore, as IBS is
more commonly diagnosed in patients younger than 50 years [5], the
disease leads to substantial economic loss through decreased work
productivity and increased health care costs [6]. Moreover (and most
importantly), most patients are dissatisfied with their current
treatments [7]. Therefore, effective management of IBS is very
important. However, there are no definitive treatments for IBS, because
it is characterized by diverse symptomatology and a complicated
pathogenesis. Currently, IBS patients are offered various treatments
according to their symptoms; these include diet therapy, behavior
therapy, antibiotics, purgative drugs, antidiarrheal drugs,
antidepressants, and Kampo medicine. Kampo medicine (i.e.,
traditional Japanese medicine) was introduced into Japan from China
via the Korean Peninsula 1500 years ago. This treatment approach has
been shaped over a relatively long period of time into a unique
Japanese medicine by the Japanese climate and culture [8]. Kampo
medicine is now a completely different system from traditional
Chinese and Korean medicine. Complementary and alternative
medicine (CAM) currently attracts global attention. Among doctors in
Japan, Kampo medicine is the most trusted and most frequently
practiced of the CAM therapies [9,10]. Kampo medicine is considered
effective for IBS-associated symptoms. Sasaki et al. reported that the
Kampo formula keishikashakuyakutou (KST) is effective at improving
abdominal pain in IBS patients. KST contains various natural
ingredients, such as shakuyaku (Paeonia lactiflora Pall), keihi
(Cinnamomum cassia Blume), taiso (Zizyphus vulgaris lamarck var.
inermis bunge), kanzo (Glycyrrhiza uralensis Fisch), and shokyo
(Roscoe), and may improve various IBS symptoms [11]. However,
there have been few high-quality randomized controlled trials of the
use of Kampo medicine for IBS.

Many previous reports of IBS treatment trials have focused on
clinical symptoms. However, as noted above, IBS symptoms are
diverse. Furthermore, the most important consequence of IBS is a
decrease in patients’ QOL. Therefore, the most suitable endpoint of an
IBS trial is the QOL of IBS patients.

We previously conducted a single-arm trial and reported that KST
has a positive effect on QOL in IBS patients. Thus, we devised a phase
3, multicenter, double-blinded, randomized controlled trial to evaluate
the effect of KST on QOL in IBS patients. This will be the first clinical
trial of KST treatment for QOL in IBS patients.

Methods

Trial design
This trial will be a multicenter, double-blind, placebo-controlled,

randomized controlled trial using patients who fulfil the Rome IV
criteria for IBS [1]. Patients will be recruited from the gastroenterology
outpatient clinics of Yokohama City University Hospital, Fujita Health
University Hospital, Kawasaki Medical University Hospital, Aichi
Medical University Hospital, Hiratsuka City Hospital, and Yokosuka
General Hospital. The coordinating office will be at Yokohama City
University Hospital and registration, randomized allocation, and data
collection will be conducted at this site.

Ethical considerations and registration
The study protocol is in compliance with the Declaration of Helsinki

[12] and the Ethics Guidelines for Clinical Research published by the
Ministry of Health, Labour and Welfare, Japan. We obtained approval
for this study from the ethics committee of Yokohama City University
Hospital on December 16, 2016. The protocol and informed consent
forms were approved by the institutional ethics committee at each of
the participating institutions. This trial has been registered in the
University Hospital Medical Information Network Clinical Trials
Registry as UMIN000026235. Written informed consent for
participation in the study will be obtained from all participating
patients. The trial results will be reported in conformity with the
Consolidated Standards of Reporting Trials 2010 guidelines [13].

Participants
Eligibility criteria: Patients who are diagnosed with IBS according to

the Rome IV criteria [1,4], were previously diagnosed as IBS according
to the Rome III criteria [14], and who have received IBS treatment will
be recruited for this study.

The Rome IV criteria for IBS are as follows:

Recurrent abdominal pain, on average at least 1 day per week in the
last 3 months, associated with two or more of the following criteria:

1) Related to defecation. 2) Associated with a change in frequency of
stool. 3) Associated with a change in form (appearance) of stool.

These criteria should be fulfilled for the last 3 months, with
symptom onset at least 6 months before diagnosis [1,4].

IBS has been classified into four subtypes according to the
predominant bowel pattern: IBS-C, IBS-D, IBS-M, and IBS-U. IBS
subtypes will be established according to stool consistency using the
Bristol Stool Form Scale [15].

The other proposed inclusion criteria for the study are as follows:

1) Aged 20 to 79 years on the date of informed consent. 2) Absence
of mechanical disorders confirmed by colonoscopy within 5 years
before trial entry. 3) An IBS-QOL score of less than 70 [16]. 4)
Willingness to provide written informed consent.

The proposed exclusion criteria are as follows:

1) History of abdominal surgery within 6 months before trial entry.
2) Concurrent serious cardiovascular, respiratory, renal, hepatic,
gastrointestinal (excluding IBS), blood, or neurological diseases. 3)
History or current evidence of celiac disease or inflammatory bowel
disease. 4) Current treatment with steroids or biological products. 5)
Current evidence of severe psychiatric diseases that could affect the
evaluation of the study drug efficacy. 6) History or current evidence of
drug or alcohol abuse. 7) History of herbal medicine allergies. 8)
History or current evidence of lactose intolerance. 9) Administration
of new drugs for any disease within 4 weeks before entry. 10)
Adjustment of medication within 4 weeks before entry. 11)
Administration of medication under development. 12) Enrollment in
previous clinical trials of KST or previous KST consumption. 13)
Administration of other Kampo medicine. 14) Current participation or
previous participation in other clinical trials within 12 weeks before
entry. 15) Pregnant or possibly pregnant, or wish to become pregnant
during the study period. 16) Lactating. 17) Patients judged as being
inappropriate candidates for the trial by the investigators.
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Intervention
Patients who meet the Rome IV criteria for IBS [4], regardless of

subtypes, and/or have already been diagnosed with IBS and received
IBS therapy will be recruited. All patients will provide written
informed consent before participating in any study-related procedures.
Patients who are satisfied with the eligibility and exclusion criteria will
be monitored during a 1-week baseline period during which data on
their backgrounds, blood tests, IBS-QOL, and IBS-SI will be collected
to ensure that patients meet the criteria.If the participants have
received medications for IBS, the medications will continue during
study period without additional medicine.

All eligible patients will be randomly allocated into one of two
groups: the KST group or the placebo group. Patients in the KST group
will receive an oral dose of 2.5 g KST three times per day before or
between meals for 8 weeks. Those in the placebo group will receive
placebo medicine with the same frequency as the KST group. The
follow-up period will last for 2 weeks after the treatment.

All subjects will be instructed to visit the study site 4 and 8 weeks
after the initiation of the therapy. Patients will complete IBS-QOL and
IBS-SI measures on site at each visit.

Figure 1: Study Flow.

Outcome measurements
The primary endpoint of this study will be changes in IBS-QOL

overall scores after the intervention in the two groups. The IBS-QOL is
a reliable and specific self-administered questionnaire developed and
validated to assess QOL impairment in IBS. It comprises 34 items rated
on a 5-point Likert scale (1: not at all, 2: slightly, 3: moderately, 4: quite
a bit, 5: extremely or a great deal) [16].

The IBS-QOL measure contains eight subscales: dysphoria,
interference with activity, body image, health worry, food avoidance,
social reaction, sexual concerns, and relationships. The total score is
converted into a score between 0 (worst) and 100 (best) points to aid
interpretation, and lower scores indicated poorer QOL.

The secondary endpoints will be (for the two groups) changes in
IBS-QOL overall scores after 4 weeks of intervention, changes in IBS-
QOL subscale scores after 4 and 8 weeks of intervention, post-
intervention changes in IBS-QOL overall scores for each IBS subtype
(IBS-D, IBS-C, IBS-M, IBS-U), post-intervention changes in IBS-SI
scores, adverse events, and compliance with medication. The IBS-SI
was developed and validated to assess the major gastrointestinal
symptoms of IBS [17]. The scoring system is simple and comprises five
items rated on a 100-point scale (0: none, 100: worst), and higher score
indicate greater severity of IBS.
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Safety and adverse events monitoring
All participants will receive physical examinations and laboratory

tests before study entry. On every visit to the outpatient clinic, body
weight and blood pressure will be monitored and laboratory tests
conducted (including tests of liver and renal function and an
electrocardiogram).

Adverse events will be monitored by the doctor at every follow-up
visit to the outpatient clinic. Adverse events will be graded according
to the National Cancer Institute Common Toxicity Criteria for Adverse
Events, version 4.0. If Grade 3 or more severe adverse events appear,
the follow-up doctor shall report it (them) to the coordinating office
and the case will be withdrawn from the study at that point.

Randomization and key open
The investigator will convey the patient’s details to the central

registration center via fax. After an eligibility check, patients will be
randomly assigned to receive either KST or placebo at the central
registration center by a computer program, using a bloc randomization
method, with stratification by institute. This will ensure that the patient
assignment will be concealed from the investigator. The randomization
center will allocate a numbered treatment pack to each patient, which
will contain all the drugs or placebos needed for 8 weeks of
administration for one patient.

Key open is not scheduled until trial finish. If Grade 3 or more
severe adverse events appear, the randomization center would open the
allocation to only doctor in attendance.

Drug supply
KST and the placebo will be purchased from Tsumura Co., Ltd

(Tokyo, Japan). All trial drugs will be packaged identically and
identified only by number. We performed blinding confirmation test
about taste, smell and shape and confirmed the blindness. Subjects will
be instructed to take one package of the trial drug before or between
each meal every day. Compliance will be monitored by counting the
remaining drug packages returned by the patients at every visit to the
outpatient clinic.

Sample size estimation and interim analysis
We previously conducted a pilot KST trial (UMIN0000222282) and

found that patients with QOL scores of less than 80 showed an
improvement in QOL scores of 13.6 ± 13.7 (QOL change; average ±
standard deviation (SD)) from 59.3 ± 20.3 (baseline QOL score) after
KST administration for 8 weeks (unpublished data). Previous IBS
randomized controlled trials [18-22] indicate that patients with QOL
scores of less than 80 showed an improvement in QOL scores of about
10 ± 3 (QOL change; average ± SD) after placebo administration for 8
weeks. As there is a large difference in these two sets of SDs, we aimed
for a larger sample size to detect the 4-point difference in QOL changes
between the KST group and placebo group. We used Student’s t-test
with 8.5 SD, a two-sided significance level of 5%, and a power of 80%
and estimated that a sample size of 142 patients per group would be
necessary.

Study Period

Enrolment Allocation Post-Allocation Close-Out

Time point -4w~0 0 4w 8w 10w

Enrolment

Eligibility Screen X

Informed Consent X

IBS-QOL Questionnaire X

Allocation X

Interventions

7.5 G KST Per Day

Placebo Package

Assessments

IBS-QOL Questionnaire X X X

IBS-SI Questionnaire X X X X

Adverse Events X X X

Compliance X X

Table 1: The schedule of enrolment, interventions, and assessments.

Assuming some dropout and accidental error, we propose to recruit
150 patients per group (i.e., a total of 300 patients). However, because
our SD estimation is uncertain, we will conduct an interim analysis to

re-estimate the sample size using the estimated SD of the interim data
(18). We will conduct the interim analysis according to the following
steps: 1) When the number of participants in each group reaches 75,
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we will estimate the SD of QOL score variation from all cases. 2) Then
we will recalculate the sample size using the estimated SD value. 3) If
the re-estimated sample size is less than 150 in total, we will assume we
have enough information and the trial will be terminated. If the re-
estimated sample size is more than 150 and less than 300, the trial will
continue until the number of participants reaches the re-estimated
sample size. If the re-estimated sample size is over 300, the trial will
continue up to 300 participants, as originally planned. Final analysis
will be conducted without consideration of the interim analysis and the
same analysis will be performed as would be performed in the absence
of an interim analysis [23]. The interim analysis will be conducted by a
trial statistician independent of the principal investigator and other co-
investigators, the results will be evaluated by the Independent Data
Monitoring Committee, and the final judgment will be reported to the
principal investigator.

Statistical analysis
Analysis population will be per protocol set. Per protocol set defined

as among full analysis set, population who have serious deviation from
protocol. Changes in QOL scores between the baseline and 8 weeks,
the primary endpoint, will be compared for the KST group and
placebo group using Student’s t-test. Safety, one of the secondary
endpoints, will be compared using the chi-square test. Changes in IBS-
SI scores between the baseline and 8 weeks will be compared for the
KST group and placebo group using Student’s t-test. The other
endpoints will be compared using the Mann-Whitney U test or
Student’s t-test. A P value of <0.05 will be regarded as statistically
significant.

Trial steering committee and data monitoring committee
The Trial Steering Committee and the Independent Data

Monitoring Committee will be located at the Department of
Biostatistics, Yokohama City University School of Medicine and
Yokohama City University Center for Novel and Exploratory Clinical
Trials. The management team will monitor the trial progress and data
by telephone contact and/or mail and/or web conference with each of
the six sites every month. If the monitoring committee decides that on-
site monitoring is needed, the monitoring member will visit the site
and perform face-to-face monitoring.

Study flow and the schedule of enrolment, interventions, and
assessments.

A flow chart of the study is shown in Figure 1. The schedule of the
study is shown in Table 1.

Discussion
This will be the first study to assess the efficacy of KST treatment for

QOL in IBS patients. The constituents of KST are thought to have
beneficial effects on IBS symptoms: however, its mechanism of efficacy
is still unknown. KST contains various natural ingredients, such as
shakuyaku, keihi, taiso, kanzo, and kyosho, and is thought to have
beneficial effects on IBS symptoms. For example, shakuyaku (Paeonia
lactiflora Pall) contains paeoniflorin, oxypaeoniflorin, and
bensoylpaeoniflorin. Paeoniflorin shows sedative, antispastic, and
analgesic effects by suppressing gastrointestinal smooth muscles. Keihi
(Cinnamomum cassia Blume) contains cinnamic aldehyde and
methoxycinnamic aldehyde and has hidropoietic, sedative, and
antispastic effects [24-26]. However, little is known about the
interactions between the constituents of KST. The explication of the

mechanisms of Kampo medicine has just begun and more evidence is
needed of its clinical effectiveness for IBS. More high-quality clinical
trials to validate the use of Kampo medicine for IBS are required.

Evidence of the effectiveness of KST for IBS would expand
therapeutic options for IBS and have a substantial clinical impact. We
therefore consider it important to determine whether KST can improve
the QOL of IBS patients.
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