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Abstract
BACKGROUND 
Gastroesophageal reflux disease (GERD) has a high prevalence worldwide, and its 
incidence is increasing annually. Modified Xiaochaihu Decoction (MXD) could 
relieve the symptoms of GERD, but the effects of MXD on GERD manifestations 
and relapse prevention need to be further explained. Therefore, we performed a 
prospective, double-blind, and double-simulation study.

AIM 
To verify the efficacy of MXD for GERD and its effect on esophageal motility.

METHODS 
Using randomization, double-blinding, and a simulation design, 288 participants 
with GERD were randomized to the treatment group and control group and 
received herbs (MXD) plus omeprazole simulation and omeprazole plus herbs 
simulation, respectively, for 4 wk. The GERD-Q scale score and esophageal 
manometry were measured at baseline, after treatment, and at 1 mo and 3 mo 
follow-up visits when medication was complete to evaluate recurrence indicators.

RESULTS 
The GERD-Q scale score in both groups decreased significantly compared to those 
before treatment (P < 0.01). However, no significant difference was observed 
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between the two groups (P > 0.05). Esophageal manometry showed that 
participants with lower esophageal sphincter pressure reduction and the 
proportion of ineffective swallowing (more than 50%) improved in both groups 
from baseline (P < 0.01), especially in the treatment group (P < 0.05). The 
percentage of small intermittent contractions, large intermittent contractions, and 
increased pre-phase contractions in the treatment group significantly improved 
compared with baseline (P < 0.05) but did not improve in the control group (P > 
0.05). There was no significant difference between the groups after treatment (P > 
0.05). The percentage of weak esophageal contractility (distal contractile integral < 
450 mmHg·s·cm), improved in both groups (P < 0.01), but no significant 
difference was observed between the groups after treatment (P > 0.05). The 
relapse rate in the treatment group was lower than that in the control group at the 
1 mo (P < 0.01) and 3 mo follow-up (P < 0.05).

CONCLUSION 
MXD has a similar therapeutic effect to omeprazole in mild-to-moderate GERD. 
The therapeutic effect may be related to increased pressure in the lower 
esophageal sphincter and reduced ineffective swallowing.

Key Words: Gastroesophageal reflux disease; Traditional Chinese medicine; Esophageal 
sphincter pressure; Gastroesophageal reflux disease-Q scale score; Modified Xiaochaihu 
Decoction

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This multicenter, randomized, double-blind, double-simulation study proved 
that Modified Xiaochaihu Decoction has a similar therapeutic effect to omeprazole in 
the treatment of patients with typical symptoms of gastroesophageal reflux disease and 
reflux esophagitis grades A and B. Modified Xiaochaihu Decoction was superior to 
omeprazole in improving lower esophageal sphincter resting pressure and reducing 
ineffective esophagus swallowing. The recurrence rate of symptoms was significantly 
lower than that of omeprazole within 1 mo and 3 mo after completing treatment. 
Modified Xiaochaihu Decoction may be an alternative treatment to proton pump 
inhibitor maintenance in patients with gastroesophageal reflux disease.

Citation: Li Z, Tao L, Zhang SS, Sun XH, Chen SN, Wu J. Modified Xiaochaihu Decoction for 
gastroesophageal reflux disease: A randomized double-simulation controlled trial. World J 
Gastroenterol 2021; 27(28): 4710-4721
URL: https://www.wjgnet.com/1007-9327/full/v27/i28/4710.htm
DOI: https://dx.doi.org/10.3748/wjg.v27.i28.4710

INTRODUCTION
Gastroesophageal reflux disease (GERD) has a high prevalence worldwide, and its 
incidence is increasing annually[1]. Impaired esophageal and gastric motor function as 
well as reduced resting pressure of the lower esophageal sphincter are considered to 
be involved in the pathogenesis of GERD. Chemical drugs can help relieve the 
symptoms and eliminate inflammation, but the relapse rate is high. It is reported that 
esophagitis and other symptoms are 80% and 90%, respectively, 6 mo after proton 
pump inhibitor (PPI) withdrawal[2]; therefore, many patients require long-term 
maintenance medication. Our previous observations showed that Modified 
Xiaochaihu Decoction (MXD) could relieve the symptoms of GERD[3]. The present 
study aimed to evaluate the effects of MXD on GERD manifestations and relapse 
prevention and to determine its underlying mechanism, from the aspect of esophageal 
motion, using a prospective, double-blind, and double-simulation design compared 
with omeprazole.

http://www.chictr.org.cn/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Li Z et al. Modified Xiaochaihu Decoction for GERD

WJG https://www.wjgnet.com 4712 July 28, 2021 Volume 27 Issue 28

Accepted: July 6, 2021 
Article in press: July 6, 2021 
Published online: July 28, 2021

P-Reviewer: Aksionchyk M 
S-Editor: Wu YXJ 
L-Editor: Filipodia 
P-Editor: Wang LL

MATERIALS AND METHODS
Patients
This is a prospective, double-blind, and double-simulation study, which was 
sponsored by Beijing Hospital of Traditional Chinese Medicine of Capital Medical 
University and conducted in Peking Union Medical College Hospital, Beijing Shijitan 
Hospital of Capital Medical University, and Shengjing Hospital of China Medical 
University from January 2015 to December 2019.

Ethical permission
The study was reviewed and approved by the Ethics Committee of Beijing Hospital of 
Traditional Chinese Medicine of Capital Medical University. The trial registration 
number is ISRCTN17685397.

Diagnostic criteria
Participants who met the standard of the “Chinese Experts Opinion on Gastroeso-
phageal Reflux Disease”[2] were considered for inclusion in the study.

The inclusion criteria were: (1) patients aged 18-65 years; (2) satisfied the diagnostic 
criteria for GERD; and (3) GERD-Q score ≥ 8, with A-B esophagitis under gastroscopy.

Exclusion criteria were: (1) a history of gastric, esophageal, and duodenal surgery; 
(2) presence of Zollinger-Ellison syndrome or primary esophageal motility disease; (3) 
suspected or confirmed to have a malignant disease or have early warning symptoms; 
(4) use of PPI or H2 receptor blockers within 2 wk before enrollment; (5) serious 
primary heart, liver, lung, kidney, pancreas, or other serious diseases that would affect 
their survival; (6) disabled patients (blind, deaf, dumb, mentally retarded, mentally 
disabled, physically disabled) as required by law; (7) suspected or confirmed history of 
alcohol and drug abuse; (8) allergies, such as those with a history of allergies to two or 
more drugs or food; or known allergies to the ingredients of MXD; and (9) pregnant 
and lactating women.

Sample size estimation
The sample-size calculation in this design was based on a non-inferiority test with a 1:1 
comparison principle. Using the one-sided test, according to previous literature 
reports and research results, the formula: [n1 = n2 = 2 (Zα + Zβ) 2P (1-P)/δ2, Zα = 1.645, 
Zβ = 0.845, P = 0.65, δ = -0.15; n1 = n2 approximately 125] was used. In this study, the 
expulsion rate was designed to be 15%, the sample content required for each group 
was 144, and a total of 288 samples were required.

Randomization and allocation concealment
Randomization into the treatment or control group was performed with a 1:1 
allocation ratio. Balanced treatment assignments were achieved by block random-
ization. This process was performed using SAS 9.4 software to generate a random 
sequence. The block length was eight. Now that there were four units and a total of 
288 subjects, each unit was assigned 72 connecting consecutive codes and the corres-
ponding allocation to treatment or control.

Participants in the treatment group were given herbal granules (2 packets/d, one 
packet at a time with 200 mL water, before meals) combined with omeprazole 
simulation tablets produced by Jiangyin Tianjiang Pharmaceutical Co., Ltd. The 
traditional Chinese medicine (TCM) prescriptions were mainly composed of 
Bupleurum 10 g, Codonopsis 15 g, fried Atractylodes 12 g, Coptis chinensis 10 g, Flos 
insulae 10 g, and fried Raphani 15 g. Omeprazole placebo was produced by Lunan 
New Times Pharmaceutical Co., Ltd.) and was taken orally, 20 mg each time, once on 
an empty stomach in the morning.

Participants in the control group were given omeprazole enteric-coated tablets 
combined with an herbal granule placebo. The herbal granule placebo was produced 
by Jiangyin Tianjiang Pharmaceutical Co., Ltd. The simulated MXD placebo contained 
2.5% of the dose of the original formula, with a color correction agent, seasoning agent, 
starch, dextrin, and other auxiliary materials added. After spray drying, crushing, 
screening, mixing, granulation, and packaging, the granule simulation agent was 
placed in bags. The appearance, characteristics, and odor were the same as those of the 
actual herbal medicine and contained 10.3 g/bag (produced by Jiangyin Tianjiang 
Pharmaceutical Co., Ltd.). Omeprazole enteric-coated tablets (Lunan New Times 
Pharmaceutical Co., Ltd., SFDA approval No. 008140505) were taken orally, 20 mg 
each time, once on an empty stomach in the morning.
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All medications in both groups were administered for 4 wk, and all participants had 
a washout period of 2 wk before taking the medication.

Blinding
The blind codes were sealed separately and kept by those who were not directly 
involved in this clinical trial. Doctors and patients were blind to the medicine. The 
medicine and placebos were packaged in the same outer packaging, and their 
appearance, color, and characteristics were consistent. Both were made by the same 
manufacturer.

Esophageal manometry
The ManoScan360TM gastrointestinal dynamic high-resolution esophageal 
manometry system (Given Imaging, United States) and a solid-state surrounding 
pressure measuring electrode catheter with 36 pressure measuring channels was used. 
Adjacent channels were spaced 1 cm apart, and each channel had 12 surround 
pressure points. The recorded data were analyzed with ManoView Analysis software.

The patient underwent a high-resolution manometry test after fasting for at least 8 
h, and the pressure-measuring catheter was inserted through the nasal cavity. The 
depth of the catheter was adjusted so that the display screen showed two high-
pressure areas at the proximal and distal ends of the esophagus, the upper esophageal 
sphincter, and the lower esophageal sphincter (LES), and the catheter was fixed at the 
nasal wing. During the examination, the patient was placed in the supine position and 
adapted for 5 min. The basal pressure level in the esophagus was recorded, and the 
patient swallowed 10 times with 5 mL each time. The interval between two swallows 
was at least 30 s, and the patient remained awake throughout the recording.

Study endpoints
Primary endpoints: The primary endpoint of this study was the GERD-Q scale score. 
Positive symptom scoring may reflect the frequency of heartburn and reflux 
symptoms and scored 0, 1, 2, 3 points according to “0 d,” “1 d,” “2-3 d,” or “4-7 d” 
with a maximum score of 6 points. Negative symptom scoring may reflect the 
frequency of central abdominal pain and nausea and scored 3, 2, 1, 0 points according 
to “0 d,” “1 d,” “2-3 d,” or “4-7 d” with a maximum score of 6. Positive impact scoring 
may reflect the frequency of heartburn or reflux affecting sleep and the frequency of 
patients taking extra over-the-counter drugs such as antacids and scored 0, 1, 2, 3 
points according to “0 d,” “1 d,” “2-3 d,” and “4-7 d” with a maximum score of 6 
points. The highest total score of the 6 questions was 18 points. Scores were recorded 
before medication and at the second and fourth weeks of medication, and follow-up 
scores were recorded at the first and third month after medication was complete.

Secondary endpoints: Lower esophageal sphincter pressure (LESP), the percentage of 
ineffective swallowing > 50%, percentage of small peristaltic interruption, percentage 
of large peristaltic interruption, distal contractile integral (DCI), and percentage of 
early contractions were the secondary endpoints. As not all participants in the study 
had abnormal esophageal manometry indicators, only those with abnormalities at 
baseline were measured before and after completion of medication. Indices of 
esophageal manometry were recorded before and 4 wk after treatment.

Follow-up
Follow-up was performed at 1 mo and 3 mo after completion of medication, and the 
number and percentage of patients who were not on medication, on maintenance 
medication, intermittent medication, and on-demand medication were recorded in the 
treatment group and the control group.

Statistical analysis
SAS9.4 software (Beijing Hospital of TCM Version, Order Number: 9C1XJD) was used 
for statistical analysis. mean ± SD were used to describe the continuous variables. 
Frequency and percentage were used to describe the categorical variables. Statistical 
tests were performed using the bilateral test, and a P value < 0.05 was considered 
statistically significant. Measurement data were analyzed using the t-test or Wilcoxon 
rank-sum test. For comparisons within groups, the paired t-test or Wilcoxon signed-
rank test was used. For comparisons between groups, categorical variables were 
analyzed using the χ2 test and Fisher’s exact test, and continuous variables were 
analyzed using analysis of variance if normally distributed, or using the nonpara-
metric test if non-normally distributed. For repeated measurements at several time 
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points between groups, the repeated measures analysis of variance or the generalized 
estimating equation was used.

RESULTS
Patient characteristics
A total of 288 patients were included in this study and were divided into the treatment 
group and the control group, with 144 cases in each group. Twenty-eight patients in 
the treatment group were excluded, including 1 patient with adverse reactions 
(systemic pruritus after taking the medicine, and the symptoms subsided after 2 d of 
withdrawal), 14 cases left the study due to personal reasons, and 13 cases left due to 
dissatisfaction with the treatment; of the 14 patients excluded in the control group, 9 
patients left the study due to personal reasons, 5 patients left due to dissatisfaction, 
and a total of 246 patients completed the study (Figure 1).

One hundred and sixteen patients were included in the treatment group, 50 males 
and 66 females, aged 18-65 years, with an average age of 50.30 ± 10.38 years. Disease 
course ranged from 1 mo to 36.67 years. One hundred and thirty patients were 
included in the control group, 64 males and 66 females, aged 24-65 years, with an 
average age of 50.48 ± 11.71 years. Disease course ranged from 2 mo to 20 years. There 
were no statistically significant differences between the two groups of patients in 
terms of gender, age, and duration of illness.

GERD-Q scale scoring
There were significant differences (P < 0.01) within the treatment group in relation to 
withdrawal of medication before treatment and treatment at 2 wk, 4 wk, 1 mo, and 3 
mo. In the control group there were significant differences (P < 0.01) in relation to 
withdrawal of medication before treatment compared with treatment at 2 wk, 4 wk, 1 
mo, and 3 mo. There were no significant differences between the treatment group and 
the control group during treatment and follow-up visits (Table 1).

Indicators of esophageal manometry
With regard to post-treatment changes in patients with reduced LESP before 
treatment, post-treatment LESP was higher than pre-treatment LESP in both the 
treatment group and control group, and there was a significant difference between the 
groups (P < 0.01); there was also a significant difference between the two groups after 
treatment (P < 0.01) (Table 2 and Figure 2).

Changes in patients with small intermittent contractions
The post-treatment proportion of small intermittent contractions in the treatment 
group was reduced compared with that before treatment, and the difference was 
statistically significant (P < 0.05). There was no significant difference within the control 
group before and after treatment (P > 0.05), and there was no significant difference 
between the two groups after treatment (P > 0.05) (Table 3).

Changes in patients with increased large intermittent contractions 
The post-treatment proportion of large intermittent contractions in the treatment 
group was reduced compared with that before treatment, and the difference was 
statistically significant (P < 0.05). There was no significant difference within the control 
group before and after treatment (P > 0.05), and there was no significant difference 
between the two groups after treatment (P > 0.05) (Table 4).

Changes in patients with ineffective swallowing > 50% 
The post-treatment proportion of ineffective swallowing in the treatment group and 
control group was reduced compared with that before treatment. The difference was 
statistically significant in the two group (P < 0.01), and the difference was statistically 
significant in the two groups after treatment (P < 0.05) (Table 5).

Changes in patients with pre-phase contractions
The post-treatment proportion of pre-phase contractions in the treatment group was 
reduced compared with that before treatment, and the difference was statistically 
significant (P < 0.05). There was no significant difference within the control group 
before and after treatment (P > 0.05), and there was no significant difference between 
the two groups after treatment (P > 0.05) (Table 6).
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Table 1 Gastroesophageal reflux disease-Q scale scoring changes

Treatment, n = 116 Control, n = 130 Mean difference (95% confidence interval) P value

Before treatment 10.53 ± 2.01 10.10 ± 1.64 0.434 (0.067 to 0.077) 0.077

2 wk treatment 8.25 ± 1.85a 7.99 ± 1.85a 0.266 (0.100 to 0.112) 0.108

4 wk treatment 7.36 ± 1.71a 7.21 ± 1.63a 0.147 (0.463 to 0.483) 0.469

1 mo withdrawal 7.59 ± 1.82a 7.59 ± 1.47a 0.003 (0.301 to 0.309) 0.301

3 mo withdrawal 7.56 ± 1.78a 7.44 ± 1.54a 0.114 (0.826 to 0.841) 0.837

aP < 0.01, 2 wk treatment, 4 wk treatment, 1 mo of withdrawal, 3 mo of withdrawal were compared with before treatment.

Table 2 Changes in patients with reduced lower esophageal sphincter pressure

Treatment, n = 39 Control, n = 41 P value

Pre-treatment, mmHg 7.99 ± 2.92 8.26 ± 2.97 0.646

Post-treatment, mmHg 16.15 ± 4.90a,b 13.23 ± 3.71a 0.003

Mean difference (95% confidence interval) -8.158 (0.000 to 0.000) -4.917 (0.000 to 0.000)

P value 0 0.000a

aP < 0.01, compared with pre-treatment in the group.
bP < 0.05, compared with the control group after treatment.

Table 3 Changes in patients with small intermittent contractions

Treatment, n = 52 Control, n = 49 P value

Pre-treatment, % 30.48 ± 10.39 33.67 ± 9.50 0.077

Post-treatment, % 27.11 ± 8.47b 29.79 ± 8.77 0.063

Mean difference (95% confidence interval) 3.365 (0.035 to 0.043) 3.469 (0.057 to 0.066)

P value 0.037 0.051

bP < 0.05, compared with pre-treatment in the group.

Table 4 Changes in patients with large intermittent contractions

Treatment, n = 7 Control, n = 9 P value

Pre-treatment, % 22.85 ± 7.55 18.88 ± 6.00 0.261

Post-treatment, % 17.14 ± 4.87b 15.55 ± 5.27 0.529

Mean difference (95% confidence interval) 5.714 (0.119 to 0.132) 3.333 (0.237 to 0.254)

P value 0.046 0.083

bP < 0.05, compared with pre-treatment in the group.

Changes in patients with DCI less than 450 mmHg·s·cm
The post-treatment value of DCI in the treatment group and control group both 
increased compared with the values before treatment, and the difference was statist-
ically significant in the group (P < 0.01). There was no significant difference in the two 
groups after treatment (P > 0.05) (Table 7).
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Table 5 Changes in patients with ineffective swallowing > 50%

Treatment, n = 49 Control, n = 48 P value

Pre-treatment, % 85.30 ± 15.42 83.12 ± 17.03 0.647

Post-treatment, % 63.46 ± 21.07a,b 72.29 ± 21.52a 0.016

Mean difference (95% confidence interval) 21.837 (0.000 to 0.000) 10.833 (0.002 to 0.004)

P value 0 0.003

aP < 0.01, compared with pre-treatment in the group.
bP < 0.05, compared with the control group after treatment.

Table 6 Changes in patients with increased pre-phase contractions

Treatment, n = 21 Control, n = 25 P value

Pre-treatment, % 24.52 ± 8.04 26.00 ± 8.16 0.503

Post-treatment, % 19.04 ± 6.24b 23.20 ± 7.48 0.052

Mean difference (95% confidence interval) 5.476 (0.025 to 0.032) 2.800 (-1.894 to 7.494)

P value 0.035 0.23

bP < 0.05, compared with pre-treatment in the group.

Table 7 Changes in patients with distal contractile integral less than 450 mmHg·s·cm

Treatment, n = 23 Control, n = 23 P value

Pre-treatment, mmHg·s·cm 237.80 ± 87.62 243.97 ± 86.53 0.373

Post-treatment, mmHg·s·cm 417.53 ± 128.22b 400.26 ± 136.63b 0.111

Mean difference (95% confidence interval) -179.731 (0.000 to 0.000) -156.283 (0.000 to 0.000)

P value 0 0

bP < 0.05, compared with pre-treatment in the group.

Efficacy in reducing recurrence rate
Patients were followed up at 1 mo after completing treatment, and a significant 
difference was observed between the treatment group and the control group (P < 0.01) 
(Table 8).

Patients were followed up at 3 mo after completing treatment, and a significant 
difference was observed between the treatment group and the control group (P < 0.05) 
(Table 9).

DISCUSSION
This multicenter, randomized, double-blind, double-simulation study proved that 
MXD has a similar therapeutic effect to omeprazole in the treatment of patients with 
typical symptoms of GERD and reflux esophagitis grades A and B. MXD was superior 
to omeprazole in improving LES resting pressure and reducing ineffective esophagus 
swallowing. The recurrence rate of symptoms was significantly lower than that of 
omeprazole within 1 mo and 3 mo after completing treatment. MXD may be an 
alternative treatment to PPI maintenance in patients with GERD.

GERD-Q scale scoring has high diagnostic accuracy in GERD and can evaluate 
quality of life and treatment response[4-6]. The results of this study showed that the 
GERD-Q scale scores in the two groups revealed significant changes before and after 
treatment, while there was no significant difference between the two groups indicating 
that MXD and the PPI omeprazole had equivalent clinical efficacy in improving the 
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Table 8 Follow-up results at 1 mo after completing treatment, n (%)

Treatment, n = 116 Control, n = 130 P value

Not on medication 97 (83.6)b 86 (66.2) 0.002

Maintenance medication 12 (10.3) 16 (12.3) -

Intermittent medication 1 (0.9) 14 (10.8) -

On-demand medication 6 (5.2) 14 (10.8) -

bP < 0.05, compared with pre-treatment in the group.

Table 9 Follow-up results at 3 mo after completing treatment, n (%)

Treatment, n = 116 Control, n = 130 P value

Not on medication 85 (73.3)b 71 (54.6) 0

Maintenance medication 14 (12.1) 25 (19.2)

Intermittent medication 6 (5.2) 9 (6.9)

On-demand medication 11 (9.5) 25 (19.2)

bP < 0.05, compared with pre-treatment in the group.

Figure 1 Study flow chart. GERD: Gastroesophageal reflux disease.

symptoms of GERD.
Esophageal dysfunction is a common cause of GERD. Abnormal dysfunction is 

mainly reflected in the weakened esophageal anti-reflux barrier function and 
esophageal clearance function. This study only compared abnormal esophageal 
motility indicators before and after treatment to explore the possible mechanism of 
MXD in the treatment of GERD. The results showed that MXD increased the LES 
resting pressure, enhanced the esophageal barrier effect, reduced ineffective 
contractions to improve esophageal clearance, reduced pre-phase contractions to 
adjust the coordination of esophageal movement, and improved esophageal clearance 
function. LES is an important component of the esophageal anti-reflux barrier, and its 
pressure is higher than that in the stomach to prevent the reflux of gastrointestinal 
content into the esophagus. It has been confirmed that LESP in GERD patients is 
significantly lower than in normal individuals[7]. When LESP decreases, the contents 
of the stomach and duodenum are more easily refluxed into the esophagus.

The research by Hu et al[8] showed that LES pressure decreases with the severity of 
acid reflux, and the decrease in LESP results in a significant increase in the incidence of 
hiatal hernia. Food in the esophagus is mainly propelled by peristalsis. When 
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Figure 2 High-resolution esophageal manometry before and after treatment. The results in A and B were from the same patient in the treatment group. 
A: High-resolution esophageal manometry before treatment; B: High-resolution esophageal manometry 3 mo after treatment.

peristalsis is interrupted, the transmission and clearance functions of the esophagus in 
terms of the food bolus and reflux content are impaired, resulting in weakened 
clearance of the esophagus. Ribolsi et al[9] confirmed that esophageal peristalsis 
interruption in patients with GERD is associated with increased acid exposure in the 
supine position and increased reflux clearance time.

The Chicago esophageal dyskinesia classification released in 2015 defined 
swallowing with DCI < 450 mmHg·s·cm as ineffective swallowing and ineffective 
esophageal motility as > 50% of ineffective swallowing[10]. Frequent ineffective 
peristalsis of the esophagus can lead to impaired esophageal clearance and prolong the 
exposure duration of the food bolus and reflux content in the esophagus[11], thereby 
stimulating reflux symptoms. Liu et al[12] showed that GERD symptoms were closely 
related to DCI and ineffective esophageal peristalsis. With the widespread application 
of pH monitoring, the results of existing research show that ineffective esophageal 
peristalsis will lead to longer reflux time in both the supine and upright position and 
prolong average acid clearance time[8,13]. In addition, the pre-phase contractions of 
the esophagus will block passage of the food bolus and impair the peristaltic function 
of the esophagus. If the food bolus remains in the esophagus for an extended period, it 
will also increase stimulation of the esophageal mucosa. It can be inferred that MXD 
improved the patients’ symptoms via the above effects.

The difficulty in the treatment of GERD lies in its high recurrence rate. Some studies 
have shown that in patients with GERD who take PPIs for 4-8 wk that the recurrence 
rate is 26.0%-47.8%, and the recurrence rate is 30.4% during the 1 year follow-up[14-
16]. The follow-up visits in the present study were conducted at 1 mo and 3 mo after 
completing treatment. Patients not on medication, on maintenance medication, 
intermittent medication, and on-demand medication were assessed. It was found that 
the recurrence rate following TCM was low, and its ongoing efficacy was significantly 
better than omeprazole. The results of this study indicated that by increasing the 
resting pressure of the LES, improving ineffective swallowing, and reducing pre-phase 
contractions, the mechanism of reflux is partially corrected, and MXD can lower the 
recurrence rate.

It is generally accepted that the pathophysiology of GERD mainly involves inflam-
mation and the immune response[17-19]. Modern pharmacological studies have 
shown that MXD has anti-inflammatory, antioxidant, and immunomodulatory 
activity. Saikoside, the active component of bupleurum has significant anti-inflam-
matory, immunoregulatory, and neuroregulatory effects[20]. Studies have shown that 
saikoside can significantly reduce the expression of tumor necrosis factor-α, 
interleukin-1, and interleukin-6 and can inhibit the production of nitric oxide, thereby 
contributing to its anti-inflammatory effects, and saikoside is an effective NF-κB 
channel inhibitor[21,22]. Studies have shown that inulin fructan extracted from the 
roots of Codonopsis has anti-inflammatory and anti-oxidant effects. Li et al[23] studied 
the protective effect of inulin fructan on ethanol-induced acute gastric ulcers in rats, 
and the results showed that inulin fructan significantly increased the activity of 
superoxide dismutase and glutathione peroxidase in gastric tissue in a dose-
dependent manner and reduced the content of malondialdehyde and nitric oxide, 
thereby protecting the gastric mucosa. In addition, the active component Berberine 
from Coptis chinensis also has similar anti-inflammatory and antioxidant effects[24], 
and it has been shown that Berberine has a killing effect on Helicobacter pylori[25].
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CONCLUSION
This study had the following limitations: the research only compared clinical 
symptoms, and pH monitoring before and after treatment was not carried out. In 
addition, the treatment duration was 4 wk, which was insufficient. It is considered that 
the course of treatment should be extended to 8 wk as this would be more conducive 
to symptom relief and resolution of inflammation. The next phase in this research is to 
extend the course of treatment and carry out in-depth observations on the effect of 
MXD on acid reflux.

In the present study, the number of drop-outs in the TCM group was higher, most 
of which were due to severe acid-refractory heartburn symptoms, and the TCM did 
not take effect quickly. Due to the double-blind and double-simulation design of the 
study, we believe that the results objectively demonstrate the effects of MXD and 
omeprazole on clinical symptoms and esophageal dynamics in GERD patients and 
provide evidence-based data for GERD patients to receive further treatment. 
Therefore, it is recommended that patients with reflux symptoms without serious or 
reflux esophagitis belonging to class A-B be treated with TCM, and for patients with 
severe symptoms of acid reflux and heartburn, which require quick relief, both 
Chinese and Western medicine is suggested to obtain more satisfactory efficacy.

ARTICLE HIGHLIGHTS
Research background
Gastroesophageal reflux disease (GERD) has a high prevalence worldwide, and its 
incidence is increasing annually. According to the preliminary experiment of the 
research group, Modified Xiaochaihu Decoction (MXD) could relieve the symptoms of 
GERD.

Research motivation
The effects of MXD on GERD manifestations and relapse prevention need to be further 
explained. Therefore, we performed a prospective, double-blind, and double-
simulation study.

Research objectives
To verify the efficacy of MXD for GERD and its effect on esophageal motility.

Research methods
Using randomization, double-blinding, and a simulation design to compare the 
GERD-Q scale score and esophageal manometry between patients under the treatment 
of MXD (treatment group) and omeprazole (control group).

Research results
In total, 288 patients were divided into the treatment group and control group. The 
GERD-Q scale score in both groups decreased significantly compared to those before 
treatment (P < 0.01). However, no significant difference was observed between the two 
groups (P > 0.05). Esophageal manometry showed that participants with sphincter 
pressure reduction and the proportion of ineffective swallowing (more than 50%) 
improved in both groups from baseline (P < 0.01), especially in the treatment group (P 
< 0.05). The percentage of small intermittent contractions, large intermittent 
contractions, and increased pre-phase contractions in the treatment group significantly 
improved compared with baseline (P < 0.05) but did not improve in the control group 
(P > 0.05). The percentage of weak esophageal contractility (distal contractile integral < 
450 mmHg·s·cm) improved in both groups (P < 0.01). The relapse rate in the treatment 
group was lower than that in the control group at the 1 mo (P < 0.01) and 3 mo follow-
up (P < 0.05).

Research conclusions
MXD has a similar therapeutic effect to omeprazole in mild-to-moderate GERD. The 
therapeutic effect may be related to increased pressure in the lower esophageal 
sphincter and reduced ineffective swallowing.
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Research perspectives
Our results supported that MXD has a similar therapeutic effect to omeprazole in 
mild-to-moderate GERD and could improve esophageal motility.
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