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Abstract
Background: The combined therapy of Chinese herbal formula and western medicine against gastroesophageal reflux disease
(GERD) could significantly improve the clinical effect, reduce the recurrence rate and the side effects of western medicine, and even
reduce the dosage and course of treatment of western medicine. This study tried to systematically evaluate the efficacy and safety
traditional Chinese herbal formula combined with western medicine in the treatment of GERD.

Methods: Randomized controlled trials of traditional Chinese herbal formula combined with western medicine for GERD patients
will be systematically searched using the PubMed, Embase, Medline, Cochrane Library, China National Knowledge Infrastructure
(CNKI), Wanfang database, Chongqing VIP Chinese Science and Technology Periodical Database, and Chinese Biological and
Medical database (CMB) until Aug. 28, 2020. Two researchers will perform data extraction and risk of bias assessment
independently. Statistical analysis will be conducted in RevMan 5.3.

Results: This study will summarize the present evidence by exploring the efficacy and safety of traditional Chinese herbal formula
combined with western medicine in the treatment of GERD.

Conclusions:The findings of the study will help to determine potential benefits of traditional Chinese herbal formula combined with
western medicine against GERD.

Ethics and dissemination: The private information from individuals will not be published. This systematic review also will not
involve endangering participant rights. Ethical approval is not required. The results may be published in a peer-reviewed journal or
disseminated in relevant conferences.

OSF Registration number: DOI 10.17605/OSF.IO/RSAVF.

Abbreviations: GERD = gastroesophageal reflux disease, RCTs = Randomized controlled trials.
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1. Introduction

Gastroesophageal reflux disease (GERD), also known as acid
reflux, is a condition in which stomach contents rise up into the
esophagus, resulting in typical symptoms of the taste of acid in the
back of the mouth, heartburn, chest pain, and dysphagia.[1,2] At
present, Barrett esophagus, nonerosive reflux disease, reflux
esophagitis are the main clinical types. The prevalence varies in
different areas, and it increases with age.[3–5] It reduces patients’
quality of life, and it is associated with a strong and severity-
dependent increased risk of esophageal adenocarcinoma.[6,7]

The treatment options include lifestyle changes, medications,
and sometimes surgery. The primary medications used for GERD
include proton-pump inhibitors, H2 receptor blockers, proki-
netics, and antacids, in which acid suppression therapy is a
common response to GERD symptoms. However, long-term use
of the medications could cause acute and chronic kidney damage,
magnesemia, and fractures. Also, acid suppression therapy alone
can only improve symptoms such as acid reflux and heartburn,
but cannot improve gastric motility and cure it. For thousands
years, with the advantages of fewer adverse reactions and
individualized treatment, traditional Chinese medicine has been
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widely used against GERD in China.[8] Clinical studies have
proved the efficacy and safety of Chinese herbal formula in
treating GERD, and they appeared to be maintained for a longer
period of time.[9,10]

In recent years, it has been discovered that the combined
therapy of Chinese herbal formula and western medicine against
GERD has great advantages. It could significantly improve the
treatment effect, reduce the recurrence rate and the side effects of
western medicine, and even reduce the dosage and course of
treatment of western medicine. In order to explore the efficacy of
the combined therapy in the treatment of GERD, this study tried
to systematically evaluate the efficacy and safety traditional
Chinese herbal formula combined with western medicine in the
treatment of GERD.
2. Methods

2.1. Study registration

This protocol of systematic review and meta-analysis has been
drafted under the guidance of the preferred reporting items for
systematic reviews and meta-analyses protocols (PRISMA-P).[11]

Moreover, it has been registered on open science framework
(OSF) on August 28, 2020 (Registration number: DOI 10.17605/
OSF.IO/RSAVF).
2.2. Ethics

Ethical approval is not required because of no patient
recruitment and personal information collection, and the data
included in the study are derived from previous published
literature.
Table 1

Search strategy in PubMed database.

Number Search terms

#1 Chinese medicine [Title/Abstract]
#2 traditional Chinese medicine[Title/Abstract]
#3 Chinese herbal medicine[Title/Abstract]
#4 Chinese herbal compound [Title/Abstract]
#5 Chinese herbal formula [Title/Abstract]
#6 #1 OR #2 OR #3 OR #4 OR #5
#7 Gastroesophageal reflux disease[MeSH]
#8 Gastric acid reflux[Title/Abstract]
#9 acid reflux, gastric[Title/Abstract]
2.3. Inclusion criteria for study selection
2.3.1. Type of studies. Randomized controlled trials (RCTs) of
Chinese herbal formula combined with western medicine on the
treatment of GERDwill be included, with the language limited to
Chinese and English.

2.3.2. Type of participants. All the included cases conform to
the diagnosis of GERD (diagnosed with any recognized
diagnostic criteria in the primary literature), regardless of
nationality, race, age, gender, and source of cases.

2.3.3. Type of interventions. The study focuses on RCTs of
GERD treated by traditional Chinese herbal formula combined
with western medicine versus western medicine only, and the type
of western medicine, dosage, and the duration of treatment will
not be limited.

2.3.4. Type of outcome measures. The primary outcome is
improvement in the symptom scores, and the secondary
outcomes included the symptom scores after treatment, the
response rate associated with the treatment, and the rate of
relapse and adverse reactions.
#10 reflux, gastric acid [Title/Abstract]
#11 gastric acid reflux disease [Title/Abstract]
2.4. Exclusion criteria

#12 gastro-esophageal reflux[Title/Abstract]
#13 gastro esophageal reflux[Title/Abstract]
(1)

#14 reflux, gastro-esophageal [Title/Abstract]
Studies with unsatisfactory outcome indicators, or the
outcomes of interest were not clearly reported;
#15 #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
#16 #6 AND #15
(2)
 Studies with the most complete data will be selected for
duplicate published studies;
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(3)
 Extracting the related data from the published results is
impossible, and unable to obtain the primary data after
contacting the author;
(4)
 Literature with errors in random methods.

2.5. Search strategy

The literature will be systematically searched using the PubMed,
Embase,Medline, Cochrane Library, China National Knowledge
Infrastructure (CNKI), Wanfang database, Chongqing VIP
Chinese Science and Technology Periodical Database, and
Chinese Biological and Medical database (CMB) until Aug.
28, 2020. The reference lists of RCTs will be reviewed for eligible
inclusion. The search terms and combination of keywords are
“Chinese herbal formula,” “traditional Chinese medicine,”
“gastroesophageal reflux disease,” “acid reflux,” etc, which will
also be revised according to the rules of different database. The
search strategy of PubMed is listed in Table 1.
2.6. Data extraction

The literature will be managed by Endnote X7. The literature
screening process is shown in Figure 1. Two reviewers will
separately complete the extraction. Under the instruction of the
Cochrane Collaboration, the following data from the eligible
RCTswill be extracted into Excel 2019: study identification (title,
authors, journal, publication year and country), participants
information (age, sample size, sex ratio, course of disease),
randomization method, concealment, interventions in treatment
and control groups, outcomes, adverse events, and other details.
When discrepancies appear, a third reviewer will be consulted.

2.7. Risk of bias assessment

The risk of bias in RCTs will be evaluated independently by 2
researchers in accordance with the Cochrane Handbook of
Systematic Reviewers, including: random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data,
selective reporting, and other bias. The quality of studies is
classified as being at of high, unclear or low risk of bias. In case of



Figure 1. Flow diagram.

Lin et al. Medicine (2020) 99:41 www.md-journal.com
disagreement, a third researcher will be consulted to make the
decision.
2.8. Statistical analysis
2.8.1. Data synthesis. Statistical analysis will be conducted with
the RevMan 5.3 software provided by the Cochrane Collabora-
tion.
1.
 Relative risk is selected as the statistic for the dichotomous
variable. Weighted mean difference is estimated for continu-
ous variables when the tools and units of measurement
indicators are the same, and standardized mean difference is
estimated with different tools or units of measurement, and all
the above are represented by effect value with a 95%
Confidence interval.
3

2.
 Heterogeneity test: Q test is used to qualitatively determine
inter-study heterogeneity. A P value ≥.1 is considered as
no inter-study heterogeneity, and a P value <.1 is considered
as inter-study heterogeneity. At the same time, I2 value is used
to quantitatively evaluate the inter-study heterogeneity. An I2

score�50%, is considered to be a good heterogeneity, and the
fixed-effect model is adopted. An I2 value>50% is considered
to be significant heterogeneity, and the source of heterogeneity
will be explored through subgroup analysis or sensitivity
analysis. If there is no obvious clinical or methodological
heterogeneity, it will be considered as statistical heterogeneity,
and the random-effect model will be used for analysis.
Descriptive analysis will be used if there is significant clinical
heterogeneity between the 2 groups and subgroup analysis is
not available.
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2.8.2. Dealing with missing data. If data is missing or
incomplete in a study, the corresponding author will be contacted
to obtain themissing data. If impossible, the studywill be removed.

2.8.3. Heterogeneity and subgroup analysis. In order to
reduce the clinical heterogeneity between studies, subgroup
analysis is conducted according to the nonerosive GERD and
erosive esophagitis GERD.

2.8.4. Sensitivity analysis. In order to test the stability of meta-
analysis results of indicators, a one-by-one elimination method
will be adopted for sensitivity analysis.

2.8.5. Reporting bias. For the major outcome indicators, funnel
plot will be used to qualitatively detect publication bias when the
number of included study is ≥10. Egger and Begg test are used to
quantitatively assess potential publication bias.

2.8.6. Evidence quality evaluation. The Grading of Recom-
mendations Assessment, Development, and Evaluation
(GRADE) will be used to assess the quality of evidence, as high,
moderate, low, and very low.

3. Discussion

Gastroesophageal reflux disease (GERD) is often encountered in
clinical practice, and it is considered as one of the most common
gastrointestinal diseases. Proton-pump inhibitors, such as omep-
razole, are thought to be the most effective western medications,
followed by H2 receptor blockers, such as ranitidine,[12] which
could improve the quality of life of patients with GERD, but with
manyadverse events. InChina,TraditionalChineseherbal formula
has history-proven benefits for GERD,[13] and clinical studies have
proved the efficacy and safety ofChinese herbal formula in treating
GERD.[9,10] Mechanism research found that Chinese herbal
formula could relieve dilated intercellular spaces and desmosome
disruption in esophageal epithelium, protectedmitochondria from
fragmentation to significantly resist esophageal morphology
changes in ovalbumin-induced and acid exposure rat model.[14]

Also, they could improve the pHvalue of gastric contents, decrease
the gastrointestinal hormones, and improve the inflammatory
damage in rats.[15] A combination of Chinese herbal formula and
western medicine against GERD could significantly improve the
treatment effect and reduce the side effects of western medicine.
This will be the first systematic review and meta-analysis to

comprehensively compare the efficacy and safety of traditional
Chinese herbal formula combined with western medicine versus
western medicine for GERD. This meta-analysis and systematic
review will help to determine potential benefits of Chinese herbal
formula combined with western medicine compared with
different western medicines to against GERD. However, there
are some inevitable limitations. Our search did not include
studied in other languages except Chinese and English, which
might result in certain selective bias. In addition, the potentially
high heterogeneity among different clinical studies might also
influence the final results.
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