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Background: Bu-Zhong-Yi-Qi-Tang (BZYQT) has long been used for the treatment of severe

weakness caused by general fatigue, loss of appetite, or indigestion. The aim of this feasibil-

ity  study is to assess the effectiveness and safety of BZYQT for the treatment of functional

dyspepsia (FD) with spleen qi deficiency.

Methods: This study will be conducted at a single center as a prospective, nonrandomized,

nonblinded, single-arm feasibility study. A total of 30 participants diagnosed with FD in

accordance with the Rome III criteria will be enrolled. All patients will receive BZYQT for 4

weeks. The primary outcome is the change in the Nepean Dyspepsia Index-Korean version

(NDI-K) scores between the baseline and 4-week images. The secondary outcomes include

the  tongue coating thickness, blood parameters, and BZYQT Questionnaire score. The NDI-K

score  will be acquired four times, at Weeks 0 (baseline), 2 (during treatment), 4 (after treat-

ment), and 8 (after follow-up). Written informed consent will be obtained from all study

participants prior to enrollment. This study has been approved by the Institutional Review

Board of Kyung Hee University Korean Medicine Hospital. This study protocol is registered

with the national clinical trial registry of the World Health Organization International Clin-

ical  Trials Registry Platform. Results will be published in a journal and will be disseminated

both  electronically and in print.

Discussion: The results of this study may serve as a guide for researchers seeking to effectively
evaluate the effects of BZYQT.

Trial Registration No.: KCT0002114 (date of registration: October 21, 2016).
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1.  Introduction

Functional dyspepsia (FD) is a common gastrointestinal dis-
order that is defined as discomfort centered in the upper
digestive tract. The cause of FD is unknown; however, sev-
eral hypotheses could explain this condition, even though
none can be consistently associated with FD.1,2 According
to the Rome III and IV consensus, the diagnostic criteria for
FD include symptoms such as bothersome postprandial full-
ness, early satiation, epigastric pain, or epigastric burning.2–4

Patients must have had one or more  of these symptoms for
the previous 3 months, with symptom onset at least 6 months
prior to diagnosis. In addition, patients should have no evi-
dence of organic, systemic, or metabolic disease that explains
these symptoms, including any condition detected by upper
endoscopy.3–5

In recent years, herbal treatments for FD have received
increasing attention.6 Bu-Zhong-Yi-Qi-Tang (BZYQT) is an
herbal formula described in an important text of the Chinese
tradition, the Pi Wei Lun (Treatise on Spleen and Stomach, 1249
ad), which focuses on a deficiency of the spleen and stomach
as the origin of numerous diseases.7 The name BZYQT is often
translated as “the decoction to tonify the center and boost the
qi.” BZYQT can nourish the spleen and promote the qi due
to a qi deficiency. The central qi provides the vital energy of
the body, including the internal organs and physical activi-
ties. When the qi is weak, organs such as the stomach, uterus,
and rectum fail to support themselves and thus wither; the
body loses physical strength and exhibits fatigue, tiredness,
and weakness.8–10

BZYQT can be obtained as an over-the-counter herbal for-
mula in Korea. Therefore, reliable clinical evidence regarding
BZYQT as treatment for FD is needed. BZYQT has been studied
to meet the growing need for FD treatments. Recently, sev-
eral animal studies have examined the dyspeptic symptoms
and related mechanisms of BZYQT.9–12 However, no relevant
randomized controlled trials have been conducted.

To encourage evidence-based practices for BZYQT, well-
designed studies must be conducted to evaluate the effects
and mechanisms of action of BZYQT. The aim of this study is
to evaluate the effects and safety of BZYQT.

2.  Methods

2.1.  Hypothesis

We  hypothesized that 4 weeks of BZYQT treatment will
improve FD symptoms and the Nepean Dyspepsia Index-
Korean version (NDI-K) score will differ before, during, and
after treatment.

2.2.  Design  and  setting

This study will be conducted at Kyung Hee University Korean

Medicine Hospital, Seoul, Republic of Korea. The study period
is expected to last from September 2016 to April 2017.

This study will be performed according to the protocol
approved by the Institutional Review Board (IRB) of Kyung
Integr Med Res ( 2 0 1 7 ) 317–324

Hee University Korean Medicine Hospital (KOMCIRB-160719-
HR-037-03), the standards of the International Committee on
Harmonization on Good Clinical Practice, and the revised ver-
sion of the Declaration of Helsinki. Any protocol modifications
will be approved by the IRB of Kyung Hee University Korean
Medicine Hospital. This study protocol is registered with the
National Clinical Trial Registry of the World Health Organiza-
tion International Clinical Trials Registry Platform (identifier
number KCT0002114).

Written informed consent will be obtained from all study
participants prior to enrollment in the study, and participants
will be given the option to decline to participate or withdraw
at any time without disadvantage.

3.  Recruitment  period  and  methods

Participant recruitment began in October 2016 at Kyung Hee
University Korean Medicine Hospital and completed in March
22, 2017. The IRB approved the advertisements for the study.

Thirty participants will be recruited for this study using two
strategies. First, participants will be recruited through clas-
sified advertisements and hospital websites. Second, printed
recruitment posters will be posted throughout Kyung Hee Uni-
versity Korean Medicine Hospital and Kyung Hee University
campus. The relevance of the study information will be con-
veyed to potential participants prior to their first visit to the
hospital.

3.1.  Study  plan

The entire observation process will be carried out at Kyung
Hee University Korean Medicine Hospital. Fig. 1 shows the
experimental procedures.

All participants between the ages of 20 and 70 diagnosed
with FD with spleen qi deficiency in accordance with the Rome
III criteria and Spleen Qi Deficiency Questionnaire (SQDQ) will
be enrolled in this study. The SQDQ was developed by Oh
et al.13 and is a reliable and validated questionnaire14 that con-
sists of 11 questions. These items are measured using 5-point
Likert scales, where 0 indicates not at all or not applicable; 1
indicates a little applicable; 2 indicates moderately applicable;
3 indicates quite applicable; and 4 indicates extremely appli-
cable. The cut-off value is 43.18 (spleen qi deficiency >43.18
and nonspleen qi deficiency ≤ 43.18).

Participants will then be briefly introduced to the clinical
study and will be asked to complete a baseline questionnaire
during the initial visit to the study institution. Family history;
daily activity; quality of sleep; tobacco, alcohol, and caffeine
intake will be noted for all participants.

An independent assessor will initially assess each poten-
tial participant according to the inclusion and exclusion
criteria. We will perform the following tests on all par-
ticipants at screening: white blood cell count, red blood
cell count, hemoglobin, hematocrit, platelet count, ery-
throcyte sedimentation rate, blood urea nitrogen (BUN),

creatinine, total protein, albumin, aspartate aminotrans-
ferase/alanine aminotransferase (AST/ALT), gamma-glutamyl
transpeptidase, total/direct bilirubin, uric acid, C-reactive pro-
tein, sodium, potassium, chloride, and thyroid-stimulating

dx.doi.org/10.1016/j.imr.2017.07.003
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Fig. 1 – Flowchart of this study. BZYQT,
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ormone (TSH) levels. These tests will help us exclude partic-
pants who  have serious diseases and abnormal liver, heart,
idney, or other organ function.

After completing a screening test, participants will enter a
un-in period of 1 week.

After the run-in period, primary and secondary outcomes
ill be acquired four times (before, during, after treatment,

nd after follow-up). The participants will refrain from eating
nd drinking for 2 hours prior to the experiment.

.  Participant  selection  criteria

he inclusion and exclusion criteria are based on previous
tudies.15,16

.  Inclusion  criteria
D patients meeting the following criteria will be included:
1) age between 20 and 70 years; (2) meeting the definition of
D according to the Rome III criteria; (3) FD symptoms over
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the past 6 months; (4) over the cutoff value (43.18) for the
SQDQ score; (5) patient has no communication problems; and
(6) patient provides consent to participate in this study and
signs an informed consent statement after listening to a clear
explanation of the purpose and characteristics of the clinical
study.

6.  Exclusion  criteria

Participants meeting one or more  of the following criteria will
be excluded: (1) individuals who have serious diseases, includ-
ing digestive, kidney, heart, lung, and metabolic diseases or
cancer; (2) individuals who have undergone surgery related to
the gastrointestinal tract with the exception of an operation
for appendicitis; (3) patients with a body mass index greater
than the range between 18.5 kg/m2 and 30 kg/m2; (4) patients
who have taken another medicine or a Korean herbal medicine
within 4 weeks of the study period; (5) pregnant and lactat-
ing women; (6) patients with severe psychological and mental
illness, dementia, and drug addiction; (7) patients with a his-
tory of another clinical study within the preceding 2 months;
(8) patients who have abnormal blood test results (more than
three times over the normal range); (9) patients who  have dif-
ficulty imposing strict restrictions on any oral activities (such
as eating or brushing teeth) for at least 4 hours; (10) patients
exhibiting hypersensitivity to the test drug; (11) patients who
were disqualified as a suitable patient by a Korean medicine
doctor; and (12) anyone considered inappropriate for trial par-
ticipation as determined by the clinical study directors.

7.  Dropout  criteria

Participants meeting one or more  of the following dropout
criteria will be excluded: (1) those who prefer not to be sub-
jected to the assigned measurement for various reasons at
any stage of the study; (2) the occurrence of adverse events
(AEs) or severe AEs necessitating withdrawal from the study;
(3) an inability to fully participate in at least 75% of follow-
up appointments; and (4) any measurements are made in a
manner inconsistent with the device’s standard operating pro-
cedures (SOPs).

8.  Intervention

Study medications will be prepared by HANPOONG Pharm &
Foods Co., Ltd. (Jeonju, Republic of Korea). HANPOONG Pharm
& Foods Co., Ltd. is certified in Good Manufacturing Practices
for the manufacture of herbal medicine extract pills and gran-
ules by the Ministry of Food and Drug Safety.

BZYQT has long been used to treat severe weakness caused
by general fatigue, loss of appetite, or indigestion.17 BZYQT
was originally composed of 10 species of medicinal plants.
However, the BZYQT used in this study is an over-the-counter
drug, which contains eight species of plants: Astragali Radix,

Ginseng Radix, Atractylodis Rhizoma Alba, Glycyrrhizae Radix et
Rhizoma, Angelicae Gigantis Radix, Citri Unshius Pericarpium, Cimi-
cifugae Rhizoma, and Bupleuri Radix. The amounts and sources
of each component in the standard herb formula are shown
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Table 1 – Herbal formula for Bu-Zhong-Yi-Qi-Tang.

Chinese name Crude drug name Pharmaceutical name Quantity (g)

Huangqi Astragali radix Astragalus root 0.41

Renshen Ginseng radix Ginseng 0.30
Baizhu Atractylodis rhizoma Alba Atractylodes rhizome white 0.46
Gancao Glycyrrhizae radix et rhizoma Licorice 0.34
Danggui Angelicae gigantis radix Angelica gigas root 0.23

Chenpi Citri unshius pericarpium 

Shengma Cimicifugae rhizoma 

Chaihu Bupleuri Radix 

in Table 1. The decoction was filtered, concentrated, and ster-
ilized according to herbal medicine preparation methods, and
was stored between 1 ◦C and 30 ◦C.

The participants will take 2.06 g of BZYQT orally each time,
three times per day at 30 minutes after breakfast, lunch, and
dinner. For the duration of this study, the participants will not
be allowed to take any concomitant medications associated
with FD treatment. The participants will also be required to
stop taking such drugs at least 1 week before their treatment;
moreover, they will be asked to stop smoking and drinking
alcohol or caffeine throughout the study.

According to a previous study, the effects of herbal
medicines appear to last up to 4 weeks after the completion
of treatment6; therefore, this study comprises both a 4-week
treatment period and a 4-week follow-up period. The quantity
of dyspeptic symptom-relieving medication taken during the
treatment period will be recorded at each visit.

8.1.  Outcome  measures

A practitioner who  is also a licensed doctor will evaluate the
outcome variables as an assessor.

8.1.1.  Primary  outcome
The primary outcome of this study is the NDI-K score. The
effects of BZYQT will be assessed by observing differences in
the NDI-K score before treatment (Visit 1), after 2 weeks of
treatment (Visit 2), after 4 weeks of treatment (Visit 3), and
after 4 weeks of follow-up (8 weeks after the initiation of treat-
ment).

The NDI was developed by Talley et al.18 The Korean version
of the NDI was standardized and validated by Lee et al.19 The
NDI-K Questionnaire measures health-related quality of life
consists of 15 questions. These items are measured using 5-
point or 6-point Likert scales, where 0 indicates not at all or
not applicable, 1 indicates a little, 2 indicates moderately, 3
indicates quite a lot, and 4 indicates extremely. Higher scores
indicate a worse quality of life.20 In this study, we  will ask
symptom-based questions regarding the period, severity, and
degree of distress of 15 symptoms at baseline, after 2 weeks,
and again after 4 weeks.

8.1.2.  Secondary  outcomes
The secondary outcome measures include the tongue coating
thickness (TCT) as determined by the computerized tongue

analysis system (CTIS), blood parameters, and the SQDQ score.
The secondary outcomes will be collected at baseline (before
BZYQT treatment) and after 4 weeks or 8 weeks (after BZYQT
treatment).
Citrus unshiu peel 0.20
Cimicifuga rhizome 0.06
Bupleurum root 0.06

8.1.2.1.  Tongue  coating  thickness.  The TCT will be determined
using a CTIS (TAS-4000, Korea Institute of Oriental Medicine,
Republic of Korea). The TAS-4000 comprises both hardware,
including an image-acquisition component, lighting, a tongue
positioner, and a color chart, and software for color correction
and tongue region segmentation. The TAS-4000 components
and image  analysis have previously been described in detail
elsewhere.21 Fig. 2 shows a scene of tongue image  acquisition.

Once the practitioner successfully captures a tongue image,
the CTIS performs color correction on the original image.
To precisely segment the tongue region, the combined polar
edge method and the gradient vector flow snake technique
are applied (Fig. 3A). Pixel values in the red–green–blue color
space from the acquired images are converted to the Commis-
sion Internationale de L’Éclairage (CIE) 1987 color space, which
includes all human-perceivable colors and consists of L*, a*,
and b* coordinates. The CIE b* value was used as threshold,
and can be divided into two areas: the tongue body and the
tongue coating. CTIS then calculated the area of the tongue
body without tongue coating (Fig. 3B) and the tongue coating
area (Fig. 3C), respectively. CTIS will measure the percentage
of tongue coating.

8.1.2.2.  Blood  parameters.  A metabolomics study will be per-
formed to analyze differences between before and after
BZYQT treatment. Blood parameters (white blood cell, red
blood cell, hemoglobin, hematocrit, platelet, erythrocyte sed-
imentation rate, BUN, creatinine, total protein, albumin,
AST/ALT, gamma-glutamyl transpeptidase, total/direct biliru-
bin, uric acid, C-reactive protein, sodium, potassium, chloride,
and TSH) will be collected at baseline and after 4 weeks.

8.1.2.3.  Bu-Zhong-Yi-Qi-Tang  Questionnaire  score.  The effects
of BZYQT questionnaire will be assessed by observing dif-
ferences in the BZYQT score before treatment and 4 weeks
after the initiation of treatment. The BZYQT questionnaire
was developed by Yoon et al22 and is a reliable and validated
questionnaire23 that consists of 19 questions. These items
are measured using 7-point Likert scales, where 0 indicates
not at all or not applicable; 4 indicates moderately; and 7
indicates extremely. The cutoff value is 6 (BZYQT >6 and non-
BZYQT ≤ 6).

8.2.  Randomization,  allocation  concealment,  and

blinding

Because the study is a feasibility observational study, this pro-
tocol is not randomized or blinded.

dx.doi.org/10.1016/j.imr.2017.07.003
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Fig. 2 – Scene of the tongue image acquisition.
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Fig. 3 – Tongue areas. (A) Segmented tongue are

.2.1.  Sample  size
o references exist to guide sample size calculation. This

tudy is designed as a feasibility study to determine initial
ata for the primary outcome measure and to perform a sam-
le size calculation for a large-scale, randomized controlled
rial.

The estimated sample size is 27 participants. Based on a
ropout rate of 10%, 30 participants should be recruited. Con-
equently, the total sample size is 30 participants.

.3.  Statistical  analysis

he analysis of primary and secondary outcomes will focus on
hanges between baseline and the end of the study in terms
f the measurements for each individual participant. Statisti-
al analysis will be carried out by an independent statistician

sing SPSS 23.0 (SPSS Inc., Chicago, IL, USA). All continuous
ariables will be presented as the means and standard devi-
tions, and categorical variables will be shown as numbers
nd percentages (%). Missing values for all measured parame-
) tongue body area; and (C) tongue coating area.

ters will be imputed using the last observation carried forward
method.

All analyses will be based on the full analysis set. The full
analysis set is considered the primary analysis set, and per
protocol, which is an alternative to intention-to-treat analy-
sis, will be used as the secondary analysis set. Per protocol is
defined as a subset of the intention-to-treat population that
completes the study without any major protocol violations.24

Repeated-measures analysis of variance will be used to
test for statistically significant changes in the TCT based on
repeated measures before, during, and after treatment. Pre-
specified covariates measured at baseline, such as age, sex,
smoking duration, caffeine and alcohol intake duration, the
use of concomitant medicine, physical activity, and sleep qual-
ity, will be included in all analyses. The least squared mean
and 95% confidence interval for each stage within the thermal
stage group will be derived based on models. We will perform

Dunnett test to assess the mean changes during stress in con-
trast to the baseline within each thermal stress group in the
final model.
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9.  Safety  assessment

To assess the safety of the 4-week treatment, routine blood
and urine tests, as well as blood biochemical tests and a lis-
tening and smelling examination, will be conducted prior to
treatment and immediately after treatment completion. The
blood biochemical tests will include AST, ALT, BUN, and crea-
tinine.

All unexpected and unintended responses due to BZYQT
will be reported as AEs by the researcher at each visit, even
if they may not be related to CTIS measurement. AEs will be
carefully recorded in the case report form by the research staff.
Participants will report any AEs experienced during CTIS mea-
surement, and laboratory test results will be evaluated at each
visit. All AEs will be described in the case report form. If an AE
is severe and is associated with the study, the participant will
be withdrawn from the study, and appropriate treatment will
be provided. Clinicians will conduct a safety assessment using
a checklist during each visit.

10.  Quality  control

Sponsor monitoring will be performed by highly trained
monitoring staff throughout the trial. All sponsors, assis-
tants, principal researchers, assessors, and coordinators must
attend a training session to ensure that all practices are consis-
tent with SOPs. In addition, all researchers must understand
the study purpose and process. The sponsors will visit sites
once per month to verify SOP compliance. Audit reports will
be presented to the chief monitor. Monitoring will begin after
the first participant completes the entire study. The clinical
trial institution will be monitored while the trial is in process
to ensure that SOPs are followed.

11.  Discussion

FD is a common heterogeneous disorder1 that is difficult
to cure due to the lack of satisfactory treatments.2 There-
fore, several alternative therapies have been considered for
the treatment of FD. Among alternative therapies, herbal
medicines are widely used to treat FD in Korea, China, Japan,
and many  other areas of the world.6

BZYQT is one of most useful and important herbal
medicines. BZYQT replenishes the qi of the middle burner and
raises spleen yang to treat prolonged diarrhea as well as rec-
tal and uterine prolapse. The multiple targets of various active
ingredients in BZYQT may be of benefit for the treatment of
a variety of different symptoms.10 Various studies have been
conducted to evaluate the effects of BZYQT.25–32

Kiyohara et al25 reported that BZYQT was able to
strengthen the antibody response in the upper respiratory
mucosal immune system by enhancing influenza virus-
specific immunoglobulin A (IgA) and IgG antibody titers in
the nasal cavity and sera. Guo and Liu26 studied the anti-

inflammatory effects of BZYQT in patients with perennial
allergic rhinitis and demonstrated that BZYQT could sup-
press nasal inflammation by an anti-inflammatory effect.
Ma27 reported that BZYQT alleviated clinical signs better than
Integr Med Res ( 2 0 1 7 ) 317–324

cisapride therapy on 40 patients with irritable bowel syn-
drome. In a clinical study of 60 elderly patients with FD,
BZYQT alleviated upper abdominal pain, bloating, loss of
appetite, and nausea and promoted gastric emptying.28 Luo29

observed that BZYQT protected from the side effects (e.g.,
tissue mucosal injury, dyspepsia, vomiting, nausea, stomach
pain, diarrhea, and constipation) of radiotherapy and had no
significant adverse side effects. Protection from gastrointesti-
nal mucosa disorders and promotion of bowel movements by
BZYQT have been shown in animal studies.30–32

However, the available evidence to support the effective-
ness and safety of BZYQT on FD patients with specific pattern
identification, such as spleen qi deficiency, is inadequate.
Therefore, to encourage evidence-based practices for BZYQT,
we are conducting a feasibility study to evaluate the effects
and safety of BZYQT.

We  aim to assess the effectiveness and safety of BZYQT in
the treatment of FD with spleen qi deficiency. This study is a
prospective, nonrandomized, nonblinded, single-arm, single-
center feasibility study. A total of 30 participants diagnosed
with FD will be enrolled, and the entire observation process
will occur at Kyung Hee University Korean Medicine Hospital.

The primary outcome is the change in the NDI-K score
between the baseline and 4 weeks. The NDI-K score will be
determined four times, at Weeks 0 (baseline), 2 (during treat-
ment), 4 (after treatment), and 8 (after follow-up). The NDI-K is
a reliable and validated questionnaire to measure the severity
of dyspeptic symptoms and quality of life. Therefore, a quan-
titative and objective evaluation of the effects of BZYQT is
expected to be possible.

The secondary outcomes are TCT, blood parameters, and
BZYQT Questionnaire scores.

The tongue has many  relationships and connections
within the body, both to the meridians and to the internal
organs. The tongue coating is particularly useful and impor-
tant during inspection for confirming clinical diagnoses. The
tongue coating refers to the layer over the tongue surface that
is produced by the stomach qi. Therefore, it is related to the
functional state of the qi and the internal organs.33,34 The
severity of dyspeptic symptoms can be observed as changes
in the TCT acquired by CTIS.35,36 Kim et al.35 suggested that
TCT could be classified as either no coating, a thin, or thick
coatings. Kim et al.36 investigated the usefulness of TCT as
diagnostic tools on FD patients.36

To ensure participant’s safety, the following blood
parameters will be collected at baseline and after
treatment: routine blood tests, renal function (BUN and
creatinine), liver function (AST and ALT), and thyroid func-
tion (TSH). Therefore, we will attempt to assess the safety
of BZYQT and to explore the relationship between blood
parameter values and the severity of dyspeptic symptoms.

Using the BZYQT Questionnaire developed by Oh et al,13 it
is thought that the treatment effect of BZYQT can be directly
evaluated. The BZYQT score will be collected before treatment
and 4 weeks after the initiation of treatment. The effects of
BZYQT will be assessed by observing differences in the BZYQT

score before and after treatment.

There are several limitations to this proposed study. First,
this is a feasibility study with a small sample size; thus, it is not
powered to determine treatment effectiveness. Second, this

dx.doi.org/10.1016/j.imr.2017.07.003


J

i
f
c
i

a
o
l
f
B
t
o

1

P
w
s

C

T

A

W
T
t
K

r

. Kim et al/BZYQT for functional dyspepsia treatment 

s a nonrandomized, nonblinded, single-arm, single-center
easibility study; therefore, there is neither a placebo nor a
omparison group. Further studies with large sample sizes
nvolving comparison groups will be required.

Nevertheless, this is the first study to assess the efficacy
nd safety of BZYQT on patients with FD in the Republic
f Korea. This study may provide basic information for a

arge-scale, randomized controlled trial and serve as a guide
or researchers seeking to effectively evaluate the effects of
ZYQT on FD. Further studies will be needed to determine the
reatment effectiveness of BZYQT and its precise mechanisms
f action.

2.  Study  status

articipant recruitment opened in October 2016, and the study
ill close in October 2017. At the time of manuscript submis-

ion, the study was in the recruitment phase.
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