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Efficacy of Gastrosis No.1 Compound on Functional Dyspepsia of
Spleen and Stomach Deficiency-Cold Syndrome: A Multi-Center,

Double-Blind, Placebo-Controlled Clinical Trial*
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ABSTRACT Objective: To assess the efficacy and safety of Gastrosis No.1 compound in the treatment of
functional dyspepsia with Spleen (Pi) and Stomach (Wei) deficiency-cold syndrome. Methods: A randomized,
double-blind, placebo-controlled trial was performed in 5 centers. Patients with functional dyspepsia (FD) of
Spleen-deficiency and gi-stagnation syndrome (162 cases) were randomly assigned to groups given Chinese
herbal medicine (CHM) Gastrosis No.1 compound or placebo in a 2:1 ratio. This trial included a 4-week
treatment period and a 4-week follow-up period. The outcomes were the dyspepsia symptom scores (measured
by total dyspepsia symptom scale and single dyspepsia symptom scale) and syndromes of traditional Chinese
medicine score (measured by traditional Chinese medicine syndrome scale). The outcomes were noted at
weeks 0, 4 and 8. Results: Compared with patients in the placebo group, patients in the CHM group showed
significant improvement in the dyspepsia symptom scores as rated by patients and investigators (P<0.01), and
also showed improvement in syndromes of traditional Chinese medicine score (P<0.01). No serious adverse
event was reported. Safety tests obtained after 4 weeks of treatment showed no abnormal values. Conclusion:
CHM Gastrosis No.1 compound was effective and safe in the treatment of functional dyspepsia with Spleen and
Stomach deficiency-cold syndrome.
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Functional dyspepsia (FD) is a common functional
gastrointestinal disorder characterized by chronic or
recurrent upper abdominal fullness, epigastric pain,
belching, bloating, early satiety, nausea, vomiting,
regurgitation, burning, loss of appetite, and other
symptoms. FD accounts for a significant proportion of
patients seen in gastroenterology offices. The global
prevalence of FD is estimated between 11.5% and
29.2%."* The direct and indirect economic burden
caused by FD is huge and has considerable negative
impact on productivity.®*® The pathophysiology of FD
is poorly understood, although various mechanisms
are thought to play a role in the development of
symptoms.”"'® No single available treatment is
reliably effective for this condition. Many studies have
suggested the potential effectiveness of Chinese
herbal medicine (CHM) in the treatment of FD,""
but most of the previous clinical trials lacked rigor
design and used poor techniques for randomization
and blinding. To date, no strong scientific evidence
supporting the use of CHM in FD is available.

In this trial, we aimed to test the efficacy of

the Gastrosis No.1 compound in patients with FD
and Spleen (Pi) and Stomach (Wei) deficiency-cold
syndrome using a randomized, double-blind, placebo-
controlled study design.

METHODS

Study Design
This study was a double-blind, placebo-controlled
clinical trial. Patients were randomized into CHM or
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placebo groups in a 2:1 ratio. Because it would be
unethical to assign an equal number of ill subjects to
the ineffective placebo treatment, the 2:1 randomization
plan was chosen to protect the rights of the subjects.
The trial protocol was approved by regional ethics
review boards, including the National Review Board
for Clinical Drug Research in the Beijing Hospital of
Chinese Medicine Hospital Affiliated to Capital Medical
University. There were no major changes in the study
protocol after initiation of the study.

Participants

Patients were screened by investigators at five
sites in China: the Beijing Hospital of Traditional
Chinese Medicine Affiliated to Capital Medical
University (60 cases), the Affiliated Hospital of
Liaoning University of Traditional Chinese Medicine
(36 cases), the Second Affiliated Hospital of
Guangdong University of Traditional Chinese
Medicine (36 cases), the Affiliated Hospital of Nanjing
University of Traditional Chinese Medicine (12 cases),
and the Beijing Xuanwu Hospital of Traditional
Chinese Medicine (18 cases). Patients were assessed
according to the Rome I criteria™® and the Guiding
Principle for Clinical Research on New Drugs of
Traditional Chinese Medicine.""® Written informed
consents were obtained from all patients prior to
inclusion in the trial. Patients were free to withdraw
from the study at any time.

Inclusion Criteria

(1) Patients who meet the Rome 1l diagnosis
standard of FD. (2) Patients who have Spleen and
Stomach deficiency-cold syndrome. (3) Patients aged
18 to 65 without gender limitation and (4) signed the
informed consent.

Exclusion Criteria

(1) Patients who combined with gastrointestinal
ulcer, erosive gastritis, atrophic gastritis, severe
dysplasia of gastric mucosa or suspicious malignant
lesion. (2) Patients who have overlap syndrome
combined with gastroesophageal reflux disease or
irritable bowel syndrome. (3) Patients whose syndrome
is difficult to differentiate. (4) Patients who have
connective tissue diseases, diabetes or other endocrine
disease, climacteric syndrome, or severe diseases
in heart, liver, lung, kidney, blood. (5) Pregnant or
lactating women, disabied people. (6) Patients with
history of alcoholic or drug abuse. (7) Patients who
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have allergic constitution or known to be allergic to the
drug used in this trial. (8) Patients who are involved
in other trials. (9) Patients with poor compliance or
other reasons that the researcher considered not to be
appropriate to participate in this trial. (10) Patients with
severe depression and have suicidal tendency.

Interventions

Patients in CHM group were provided granules
of Chinese herbal extracts, which were prepared by
Tcmages Pharmaceutical Co., Lid. (Beijing, China).
The standard herb formula (Table 1) was a Gastrosis
No.1 compound. Patients in the placebo group were
given placebo granules, which were prepared by
the same supplier and were designed with taste,
smell and look similar to the Chinese herbal formula
granules. Granules were dissolved in 300 mL boiled
water cooled to 70 °C. Patients in both groups were
required to take 150 mL (50 °C) twice daily. For the
duration of the trial, the patients were not aliowed to
take any concomitant medications associated with the
treatment of FD. Treatment continued for 4 weeks and
was followed by a 4-week follow-up period.

Table 1. Chinese Herbal Formula

Chinese name Pharmaceutical name Pr?‘eNrge(L:(;
Dangshen Pilose Asiabell Root 19.05
Baizhu Largehead Atractylodes Rhizoma  14.29
Ganjiang Dried Ginger 9.52
Gancao Liquorice Root 4.76
Sugeng Perilla Stem 9.52
Houpo Cortex Mangnoliae officinalis 9.52
Shenqu Medicated Leaven 14.29
Bibo Piper longum 9.52
Xiangfu Rhizoma cyperi 9.52
Outcomes

Primary outcome

The FD symptoms were assessed using two
scales: (1) the total dyspepsia symptom (TDS) scale
and (2) the single dyspepsia symptom (SDS) scale.
Ratings were compieted by both the investigators and
patients at baseline and at weeks 1, 2, 3, 4 and 8.

TDS Scale

TDS scale consisted of the assessment of eight
items (postprandial fullness and bloating, early satiety,
epigastric pain, epigastric burning, nausea, vomiting,
belching and "other symptoms”), each with four



+500-

options (absent=0, mild=1, moderate=2, or severe=3).

SDS Scale
The SDS scale measured three aspects of

four principal symptoms of FD. The symptoms were
epigastric pain, epigastric burning, postprandial
fullness and bloating, and early satiety. The three
aspects were the frequency, intensity and level of
discomfort, and were rated by four options (absent=0,
mild=1, moderate=2, or severe=3). The total score
obtained using this scale was called the SDS score.

The Secondary Outcome
Chinese Medicine Syndrome Scale

The Chinese medicine syndrome (CMS) scale
consisted of the assessment of ten items (abdominal
heaviness, epigastralgia, lack of appetite, hiccup,
dryness bitterness of the mouth, fatigue and weakness,
nausea and vomiting, noisy, chest congestion,
somatic heaviness and sleepy), each with four
options (absent=0, mild=3, moderate=6, severe=9) or
(absent=0, mild=2, moderate=4, severe=6).

Safety Monitoring

To assess the safety of the 4-week treatment,
routine tests of blood, urine and stool samples, as well
as electrocardiogram (ECG) and blood biochemical
tests alanine aminotransferase (ALT), aspartate
aminotransferase (AST), blood urea nitrogen (BUN),
serum creatinine (SCr), were conducted before
randomization and immediately after the completed
treatment. During the trial, adverse events were
observed in detail and documented using case report
forms (CRFs).

Sample Size

The sample size was calculated in two ways.
To guarantee the reliability of the trial, the calculation
yielding the larger sample size was used. The
sample size was calculated according to the following

formula:"

= a/Pe (1) (1+0)/C + s py (T-p1)+pz (Tpo)cf

(p—p,)*
n,=cn,
n,CHM, n,placebo
= %‘;"2 u,=1.64, u,=1.28, c=2, p,=0.5, p,=0.75

The patients were assigned to either the
CHM group or the placebo group (in a 2:1 ratio).
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The effective rates of treatment and placebo were
assumed to be 75% and 50%, respectively."®'® The
calculation indicated that a sample size of 138 would
be sufficient (n=92 in the treatment group, n=46 in the
control group). To allow for a 15% rate of dropouts
and missing data, we recruited 108 patients for the
treatment group and 54 patients for the control group.

Randomization and Blinding

Randomization was performed with SAS9.10.
Eligible patients were assigned a randomization
number according to a predetermined list by
investigators at each center. These numbers were
allocated to patients in sequential order and registered
in the patient enroliment list and the allocation was
concealed. Emergency envelopes containing the
randomization code were provided to the investigators
and were examined at the end of the trial to ensure
that the blinded conditions had been maintained.

Statistical Analysis

Intention to treat (ITT) analysis was used, using
all available data at each time point and the baseline
observation carried forward (BOCF) approach for
missing data. The statistical analysis was performed
by the Center of Clinical Epidemiology of the Third
Hospital of Peking University. Parametric Student's
t-test or non-parametric Wilcoxon test was used
to quantitatively compare variables, according to
distribution characteristics. Quantitative variables are
reported as mean + standard deviation. Statistical
significance was considered at P<0.05.

RESULTS

Study Population

Between April 2009 and March 2011, a total of
162 patients were recruited: 108 were randomized
into the CHM group and 54 into the placebo group.
Two patients withdrew from the trial due to a lack
of efficacy. No adverse events were reported. The
physiological tests obtained after 4 weeks of treatment
showed no abnormal values.

Participant Flow
The flow of participants in the study is summarized
in Figure 1.

Baseline Data
No significant differences were identified
between the two groups in parameters such as
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| Assessed for eligibility (n=197)

Exciuded (n=13)
Not meeting inclusion criteria (n=10)

Declined to participate (n=9)
Other reasons (n=3)

I Randomized (n=162) ‘

. Allocation =

Allocated to CHM group (n=108)
Received allocated CHM (n=108)
Did not receive allocated CHM (n=0)

F

Allocated to placebo group (n=54)
Received allocated placebo (n=54)
Did not receive allocated placebo (n=0)

Discontinued intervention
(lack of efficacy) (n=1)

Analyzed (n=108)
Excluded from analysis (n=0)

{ An }
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Discontinued intervention
(lack of efficacy) (n=1)

Analyzed (n=54)
Excluded from analysis (n=0)

Figure 1. The Flow of the Participants in the Study

gender, age, course of disease or symptom scores
before treatment (Table 2).

Table 2. Characteristic and Baseline
Data of Two Groups

Variables CHM (n=108)  Placebo (n=54) P values
Characteristic
Age (year) 3587 +10.72 3750+ 11.41
Sex ratio (male:female)  38:70 17:37
Height (cm) 165.34+7.12 164.15+6.21
Weight (kg) 59.77+1056 60.32+12.25
Course of disease 426715441 39.68:+48.71
(month)
Baseline data (week 0)
Gastroenterologist 6.06+2.77 5.67+240
TDS scores
Patient TDS scores 6.13+2.68 5.72+2.38
Gastroenterologist SDS scores
epigastric pain 387+233 380+ 1.94 P>0.05
epigastric buming 0.74+1.44 043+1.14
postprandial fullness 447 +2.08 3.94+2.76
and bloating
early satiety 2.61+2.06 2481218
Patient SDS scores
epigastric pain 3.89+2.35 3.81+1.95
epigastric buming 074+1.44 0.46+1.16
postprandial fullness 443+2.31 3.89+2.36
and bloating
early satiety 2.69+2.01 261+225
CMS scores 20.03+9.19 19.22+9.42

Primary Outcome Variables
TDS Scale

After 4 weeks of treatment, the TDS score
assessed by investigators was significantly better for
the CHM group than for placebo (Z=-3.770, P<0.01).
At week 8, the score was also significantly better for
CHM than for placebo (Z=-3.714, P<0.01). The TDS
scores provided by the patients themseives were
similar to those given by the investigators (Table 3).

The results were clinically meaningful. Ratings
of the clinical global impression of improvement after
the treatment showed the following significant results
for the treatment group vs. placebo group: very much
improved (56.5% vs. 25.9%), much improved (14.8%
vs. 20.4%), small improvement (20.4% vs. 22.2%),
and unchanged or deterioration (8.3% vs. 31.5%,
P<0.01).

SDS Scale

SDS scores assessed by investigators: After 4
weeks of treatment, the scores of postprandial fullness
and bloating, early satiety, and epigastric pain were
significantly better for the CHM group than for placebo
(P<0.01). The score of burning sensation was not
different between the two groups (P>0.05). At week 8,
the scores of postprandial fullness and bloating, early
satiety, and epigastric pain were significantly better for
CHM than for placebo {P<0.01 or P<0.05). The score
of burning sensation was not different between the
two groups (P>0.05, Table 3).
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The SDS scores provided by patients were
similar to those given by investigators.

The Secondary Outcome

CMS Scale
After 4 weeks of treatment, the CMS score

assessed by investigators was significantly better for
the CHM group than for placebo (Z=—3.779, P<0.01).
At week 8, the score was also significantly better for
CHM than for placebo (Z=-3.730, P<0.01, Table 3).

The results were clinically meaningful. Ratings

Table3. TDS, SDS and CMS Scores
between Two Groups

Variables CHM (n=108) Placebo (n=54) P values
Week 4
Gastroenterologist 162+1.85 3.02+238 <0.01
TDS scores
Patient TDS scores 1.62+1.85 3.02+2.38 <0.01

Gastroenterologist SDS scores

epigastric pain 080=x1.62 1.63+1.92 <0.01
epigastric buming 022+0.86 0.09+0.49 >0.05
postprandial fullness  1.26 +1.82 242+209 <0.01
and bloating
early satiety 0.46 +1.11 1.57+1.83 <0.01
Patient SDS scores
epigastric pain 0.90+1.62 1.63+1.92 <0.01
epigastric buming 0.22 +0.86 0.09 +0.49 >0.05
postprandial fullness ~ 1.26+1.82 242 +2.09 <0.01
and bloating
early satiety 0.46+1.11 157+1.83 <0.01
CMS scores 510+5.46 9.74+7.84 <0.01
Week 8
Gastroenterologist 1.81+1.93 3114225 <0.01
TDS scores
Patient TDS scores 1.81+1.98 3.07+227 <0.01

Gastroenterologist SDS scores

epigastric pain 0.90+1.65 191208 <0.01

epigastric buming 0.22+0.80 0.09+0.49 >0.05

postprandial fullness  1.32+1.76 2671215 <0.01

and bloating

early satiety 054 +1.11 1.15+1.66 <0.05
Patient SDS scores

epigastric pain 0.93+1.67 1.89+207 <0.01

epigastric buming 0.22+0.80 0.09 +0.49 >0.05

postprandial fullness ~ 1-34+178  265+2.15 <0.01

and bioating

carly satiety 056+1.15  1.15+166 <0.05
CMS scores 582+585  10.48+7.98 <0.01
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of the clinical global impression of improvement after
the treatment showed the following significant results
for the treatment group vs. placebo group: very much
improved (30.6% vs. 11.1%), much improved (30.6%
vs. 18.5%), small improvement (30.6% vs. 35.2%), and
unchanged or deterioration (8.3% vs. 35.2%, P< 0.001).

Adverse Event

No serious adverse event was reported. Safety
tests obtained after 4 weeks of treatment showed no
significant abnormal values.

DISCUSSION

FD is a heterogeneous disorder. It involves many
pathogenic factors and different pathophysiological
disturbances, including delayed gastric emptying,
impaired accommodation, and hypersensitivity to
gastric distention. Treatment of the underlying
pathophysiological abnormality seems logical,
but the main pharmacotherapeutic options
include acid suppression, prokinetic drugs, and
antidepressants,®'”'¥ all of which have limited effects.
Herbal formulations are widely used to treat FD in
China and many other areas in the world. However,
the available evidence of the efficacy of these
formulas is inadequate.

This multi-center, randomized, double-blind,
placebo-controlled study indicates that Gastrosis
No.1 compound is effective in the management of
symptoms associated with FD and gastric emptying.
The effects appeared to last for up to 4 weeks
after completion of treatment, and were particularly
beneficial for postprandial fullness and bloating,
early satiety, and epigastric pain. Patients receiving
Gastrosis No.1 compound treatment demonstrated
significantly better outcomes (both clinically and
statistically) on all the outcome measures compared
with patients receiving placebo. Moreover, no serious
adverse events were reported during the study.

The evaluation of treatment effects in FD is
difficult and there is currently no gold standard. In our
study, we used two different parameters as the main
target variables. The TDS scale included almost all
symptoms associated with FD, and the SDS scale
included information on the four principal symptoms
of FD, measured in terms of the frequency, intensity
and level of discomfort. The main target variables
were recorded by both investigators and patients. We
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also assessed CM syndromes by CMS scale. Another
difficulty in clinical trials with patients with FD is the
remarkable placebo response. It has been shown that
one third of patients with FD will respond to placebo
in short-term trials,”” and the proportion may be even
higher in long-term studies. In our study, we made a
great effort to make the treatments in the two groups
indistinguishable for the patients. A placebo of similar
appearance, smell and taste to the active concoction
was used. To ensure that the patients were not able
to discriminate between placebo and active treatment,
20 healthy volunteers participated in a randomized
taste and visual assessment of the placebo and active
medication. Eight volunteers correctly identified the
active compound as active, whereas twelve volunteers
considered the placebo preparation to be the active
compound. Thus, it is reasonable to assume that the
medication was given in an appropriately blinded
manner. Despite the well-known high response rate
to placebo in FD, we found significantly greater
improvements in dyspepsia symptoms and gastric
emptying in patients receiving the CHM compared
with placebo-treated patients.

In CM, injury by food or drink, emotional injury,
and congenital defects are main pathogenic factors
of FD. All these pathogenic factors cause abnormal
function of the Spleen and Stomach. Spleen and
Stomach deficiency-cold exist throughout the course
of the disease. The herbal formula provided to patients
in this study was Gastrosis No.1 compound. All the
herbs matched well, and could strengthen the Spleen
and Stomach. Because the function of the Spleen
and Stomach recovered, all the dyspepsia symptoms
were abated. This is in accordance with previous
studies®'® which showed physiological effects of
Lizhong Decoction (¥ ¥ %) and some other herbal
medicines in the Gastrosis No.1 compound. However,
herbal preparations are complex and contain a
number of active ingredients that may work together.
The multiple effects of different active ingredients
may be of benefit for the variety of different symptoms
that occur in functional gastrointestinal disorders.
However, more studies are needed to explore the
mechanisms of action and properties of the identified
components. FD is a common, chronic and recurrent
functional gastrointestinal disorder. This study used a
short treatment period and follow-up and a relatively
small number of patients, so there is ample room
to enhance the evaluation of efficacy and safety by
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further studies.

We conclude that Gastrosis No.1 compound
may offer symptomatic improvements in patients
with FD. In this randomized, double-blind, placebo-
controlled trial, Gastrosis No.1 compound was
shown to be effective in the management of FD.
Further studies are needed to determine the precise
mechanisms of action.

Trial Registration
Chinese Clinical Trial Registry (ChiCTR):
ChiCTR-TRC-10001074.
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