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1. Introduction
1.1 Study objectives

Functional dyspepsia (FD) pertains to conditions involving symptoms such as
epigastralgia, heartburn, abdominal distension, and early satiation without evidence of
organ diseases based on upper gastrointestinal endoscopy. Drug therapies such as gastric
secretion inhibitors, drugs to improve gastrointestinal function, and central nervous
system drugs have been used to treat FD; however, a strong placebo effect has been
associated with these drugs and an accurate treatment strategy has not yet been
established.

Rikkunshito is a Japanese herbal medicine consisting of a standardized, evenly
compounded substance that is known to improve relaxation of the gastric fundus, which
influences the storage capacity, and peristalsis of the gastric antrum, which facilitates
emptying of the stomach. Furthermore, in a small-scale clinical trial, rikkunsito has
been shown to accelerate the emptying of the stomach. However, large-scale,

randomized, controlled clinical trials have not been conducted using rikkunsito.

1.2 Study design

This is a multicenter, double-blinded, randomized, placebo-controlled group
comparison study. A 2.5-g package of rikkunshito or placebo will be administered thrice
daily, before every meal. The administration period is 8 weeks and examinations will be
conducted on the fourth and eighth weeks of treatment. To determine the effectiveness,
surveys measuring the global patient assessment (GPA) scores, 5-point Likert scale for
dyspepsia symptoms, and gastrointestinal symptom rating scale (GSRS) will be
conducted. Blood analysis will be performed before administration and on the eighth

week of treatment. The items for analysis are as follows:

[Blood analysis]
Anti-Helicobacter pylori IgG antibody (pre-administration)
Blood plasma ghrelin values:
Des-acyl ghrelin
Acyl ghrelin (To be conducted only in facilities that have the instruments
necessary for sample centrifugation and hydrochloric acid treatment)
Biochemical examination (eighth week of treatment):
K, total bilirubin, AST (GOT), ALT (GPT), y-GTP

1.3 Randomization
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The Keio University, School of Medicine, Clinical Research Center will consign
random allocation and key management, as well as distribute the study drug to each
participating facility and to the CRO. The CRO will maintain and manage the coded
subject IDs and drug code table (assignment list).

2. Study population
2.1 Total population of study candidates
The subjects to be included in the study will be patients who meet all the

selection/exclusion criteria and have been diagnosed with FD.

2.2 Definition of population to be analyzed

In this study, all patients who were randomized and received at least one dose of
blinded therapy will be included, and the analysis will be performed on the
intent-to-treat (ITT) population. Patients with insufficient data during the eighth week of
administration will be considered to be non-responders and included in the ITT

population.

2.3 Recruitment criteria (same for the comparative group)

Patients who satisfy the following conditions prior to the commencement of this study
are as follows:
Disease condition: FD

Target disease: FD based on the Rome III standards

Diagnostic criteria for FD using Rome III standards:

- Patients with one or more of the following symptoms of dyspepsia
and scored 4 or higher on pre-registration GSRS scores for
“abdominal pain domain” or “indigestion domain”

1. Troublesome abdominal distension complications and
postprandial fullness
2. Early satiation
3. Epigastric pain
4. Heartburn
No evidence of organic disease based on the results of

esophagogastroduodenoscopy (EGD) and upper GI series.

The above-mentioned symptoms must have been diagnosed at least 6 months
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prior to the study, and they must still be present in the 3 months before

initiating the treatment.

Only patients with dyspepsia symptoms showing scores higher than 3 on the
Likert scale for 4 or more days prior to registration were included in the study.

Age: Over 20 years
Gender/Hospitalization/Outpatient: Not required
Consent: The study is explained orally and in writing and informed consent must be

obtained in writing from patient inclusion into the study.

2.4 Exclusion criteria

1. Patients with organic disease (greater than grade A reflux esophagitis on the
LA-classification and severe erosive gastritis);

2. Patients with a history of upper gastrointestinal surgery (stomach or
esophagus);

3. Patients with symptoms related to overdrinking, overeating, NSAIDs use, or
acute stress;

4. Patients with a history of brain dysfunction or diagnosed with a mental disorder
(e.g., schizophrenia or depression);

Patients with alcohol or drug dependence;

Patients with severe hormonal abnormalities, such as hyperthyroidism;

Patients with severe heart, liver, kidney, or hematopoietic disease or infections;

Patients with a history of hypersensitivity to the test drug (or its components);

A S A

Patients who are pregnant or breastfeeding, suspected of being pregnant, or
planning to become pregnant;

10. Patients who received H. pylori eradication therapy within the past 6 months;
11. Patients who took any of the following drugs one week prior to obtaining
informed consent to participate in the study: antisecretory agents, prokinetics, antacids,
anticholinergic agents (except when used in preparation for endoscopic examinations),
cholinergic agents, tranquilizers, anti-anxiety agents, and anti-depressants;

12. Patients suspected of having irritable bowel syndrome (IBS) or experiencing
upper gastrointestinal symptoms relating to the movement of the bowels; and

13. Other patients deemed inappropriate for inclusion by the attending physician.

2.5 Sample size and calculations
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The ITT study population of FD patients would consist of the following treatment
groups: placebo (23.3%), H, receptor antagonist (36.0%), and PPI (51.1%) (Am. J.
Gastroenterol. 100:1477, 2005). To our knowledge, no studies have been conducted on
rikkunshito; however, a similar level to the H, receptor antagonist group is required to
investigate its effectiveness. If we consider the effective ratio of rikkunshito as 36.0%,
the placebo effective ratio as 23.3%; a-error, 0.05; and B-error, 0.20 (Power 0.80), 416
patients, namely 208 patients for the placebo group and 208 patients for the rikkunshito
group is required. Taking into consideration for the omitted cases, 430 patients (215
placebo, 215 rikkunshito) will be required for the study. If patient recruitment is slow
and study period exceeds 2 years, the trial is going to be stopped when the number of
enrolled patients will be more than 220. Based on a 0.05 significance level and 0.50
power, an enrolled population of 110 patients per arm is required. The calculation of the

sample size was conducted using Stata version 11.0 (Stata Corporation)

Efficacy of | Efficacy of | a Sample size Power
Rikkunshito Placebo

36.0% 23.3% 0.05 416 0.80
36.0% 23.3% 0.05 220 0.50

2.6 Criteria for discontinuation (Criteria for terminating intervention due to adverse

events or worsening psychosomatic state)

The attending physician will discontinue drug administration upon observation of the

following conditions. In any condition, the safety of the patient is the top priority.

1. A serious adverse event has occurred;

2. A patient has withdrawn from the study;

3. Determination that the patient did not meet inclusion or exclusion criteria;

4. Discovery of concomitant drugs not permissible in the study which could greatly
affect the study results; and

5. If the attending physician determines for any other reason that administration must

be discontinued.

Adverse Events

Adverse events refer to undesirable medical symptoms or conditions that emerge in
patients treated with the study drug (including changes in laboratory values) regardless
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of causal relationship during drug administration. The results of laboratory tests are to
be assessed by the attending physician using reference values. If a clinically relevant
change is confirmed, then the condition is considered an adverse event.

Serious adverse events include death, dysfunction (permanent or clear dysfunction,
including functional failure), or symptoms associated to death or dysfunction. It also
includes cases of hospitalization for treatment or lengthening the hospitalization period.
Congenital disease or abnormality in future generations

If an adverse event is not included in the package insert or the adverse event does not
match any of the enumerated characteristics, it will still be considered an adverse event.

If a causal relationship cannot be established between an adverse event and
administration of the study drug, then a record by using the following items will be
available: (1) nature and type of adverse event; (2) severity (mild, moderate, or serious);
(3) outcome (recovery, improvement, unresponsive, after effects, death, or uncertain);
(4) causal relationship (yes, no, or unknown); (5) date of onset and date of
disappearance; (6) known and unknown; and (7) severity (death, life-threatening,
hospitalization or extension of hospitalization, dysfunction or functional failure,

congenital anomaly, others, or not severe).

2.7 Handling of non-compliant cases
The attending physician will contact patients who do not attend the scheduled fourth

week examination date.

3. Efficacy endpoints

3.1 Primary endpoint

The primary endpoint is a proportion of responder at 8 weeks post-administration
using GPA scores. To compare with the baseline, we defined those that answered
“improved very much” and “improved” as responders and will perform a Fisher’s exact
probability test between the rikkunshito group and placebo group at 8 weeks
post-administration. Patients with insufficient data during the eighth week of

administration will be considered as non-responders

3.2 Secondary endpoints
3.2.1 Improvement proportion in weekly Likert scores
For each dyspepsia symptom, if a 3, 4, or 5 pre-treatment Likert score changes to a
score of 1 or 2 at 8 weeks after administration, then this will be considered an
improvement of the symptoms; otherwise, they will be defined to show no improvement.
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