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Abstract \
Background: This study will evaluate the effectiveness of different acupuncture courses for functional constipation (FC) through |

network meta-analysis.

Methods: Eight database (PubMed, EMBASE, Web of Science, Cochrane Central Register of Controlled Trials (Central), China
National Knowledge Infrastructure (CNKI), China Biomedical Literature Database (CBM) and Wanfang Database) will be searched
from inception to October 2019. Only randomized controlled trials comparing different acupuncture courses or acupuncture versus
sham acupuncture or placebo will be included. The outcomes involved weekly stool frequency, Bristol Fecal score, responder rate
and safety evaluation. The risk of bias assessment and quality of evidence will be appraised using the Cochrane Risk of Bias Tool and
the Grading of Recommendations, Assessment, Development and Evaluation guidelines. RevMan 5.3 software, STATA V.14.0 and
GeMTC software will be used to perform the network meta-analysis.

Results: This work will compare and arrange the comparative efficacy of different acupuncture treatments for FC by summarizing
the current evidences. The results will be submitted in the form of a journal publication.

Conclusion: The results of this network meta-analysis may help doctors determine the best treatments for patients to manage FC.
PROSPERO registration number: CRD42020153801.
Abbreviations: CSBM = complete spontaneous bowel movement, EA = electroacupuncture, FC = functional constipation, RCTs

= randomized controlled trials, SBM = spontaneous bowel movement.
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1. Introduction

According to the Rome IV criteria, ! functional constipation (FC)
is characterized clinically by spontaneous defecation less than 3
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times per week, incomplete defecation feeling, dry stool, and so
on. In addition to digestive system symptoms or diseases, it can
also cause anorectal disease, anorexia, diverticulosis, pain and
mental symptoms.”*=! Although FC is not life-threatening, it
makes a very significant adverse impact on the quality of life and
economic costs of patients.'*”! Most epidemiological studies
report prevalence in the general population between 12% to
19%,311 and female sex, reduced caloric intake, and increasing
age are risk factors for FC."%3 These negative impacts and high
rates make FC a major public health issue.

The basic goal of FC treatment is to increase bowel frequency,
alleviate the symptoms in patients with FC. Guidelines show
management of constipation in stages. Commonly used to
manage constipation manners include basic lifestyle and dietary
modifications and pharmacological therapies. Increasing their
fluid intake,’™ supplementing the diet with fiber™! and
exercising!'®! are recommended to improve bowel movement,
but the strength of recommendation is weak.”?! Medicines, such
as osmotic and stimulant laxatives,'”'® secretagogues,!'”!
serotonin(5-HT) 4 agonists*”! and peripherally acting mu-opioid
receptor antagonists,?!! are reported with definite efficacy,
but the majority of medicines have the adverse effects, such as
drug-dependent, diarrhea, bloating, gas, bowel cramps, and
esophageal obstruction.*?! Therefore, the search for effective
complementary and alternative therapies with few side effects for
FC has attracted the attention of both doctors and patients.

Acupuncture is a treatment modality that originated in ancient
China and has been used to treat various digestive diseases.!*?!


https://orcid.org/0000-0003-1338-777X
https://orcid.org/0000-0003-1338-777X
mailto:liying@cdutcm.edu.cn
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://dx.doi.org/10.1097/MD.0000000000020179

Wang et al. Medicine (2020) 99:21

Clinical and laboratory research have studied its application, along
with electroacupuncture (EA), in constipation.”*2¢! Several studies
have found that acupuncture may treat FC by regulating the nervous
system and peripheral gastrointestinal hormones content.?¢72*!
Moreover, some randomized controlled trials (RCTs) have proved
that acupuncture can treat FC patients from multiple aspects, by
increasing bowel movements, relieving symptoms, and improving
quality of life.?*252=31 Whereas, we have found similar effects of
different acupuncture courses in these RCTs.

However, there are no meta-analyses to compare 2 or more
courses. Therefore, it is unclear what the optimal course of
acupuncture is. Network meta-analysis can visualize large amounts
of evidence, assess and arrange the comparative effectiveness of all
intervention methods, despite lacking direct comparisons.*>33!
Thus, this study will summarize the current evidences and
conduct network meta-analysis to appraise the effectiveness of
acupuncture in different courses for patients with FC.

2. Methods

The protocol will be performed on the basis of the PRISMA
guidelines, the PRISMA network meta-analysis extension state-
ment and the recommendations of the Cochrane Handbook.3473¢!
The registration number is CRD42020153801 in the PROSPERO.

2.1. Eligibility criteria

2.1.1. Types of studies. The trials will include RCTs that used a
2-, or 3 -arm parallel design regardless of blinding. Other types of
trials will be excluded, such as quasi-randomized trials, reviews,
case reports, secondary analysis and animal researches.

2.1.2. Types of participants. Patients over the age of 18 years
who were diagnosed with FC using the Rome IV/III/II criteria will
be included regardless of race, sex, education status or severity of
disease. Patients can be included if they meet other clinical research
guidelines and have no specific pathological cause. Studies with
participants that included special populations, such as pregnant
women, lactating women, addicts, strokes or those diagnosed with
constipation due to irritable bowel syndrome, will be excluded.

2.1.3. Types of interventions

2.1.3.1. Acupuncture interventions. The experimental group
should be treated by acupuncture or EA, without restrictions in
terms of electrical stimulation intensity, acupuncture depth, the
number of acupuncture points and treatment courses. However,
the trials that the intervention group is acupuncture combines
with other conventional therapy should be excluded.

2.1.3.2. Comparison interventions. Through preliminary re-
search, we have not found RCTs that directly compare different
acupuncture courses. Therefore, we will indirectly compare the
effects of different acupuncture courses. And sham acupuncture
or placebo will be classified into a category as inert control. And
trials simply comparing different acupuncture prescriptions or
acupuncture forms will be excluded.

2.2. Outcomes of interest
2.2.1. Primary outcomes. The primary outcome is weekly stool

frequency (including spontaneous bowel movement (SBM), and
complete SBM (CSBM)) at the end of all sessions. Specifically, a
SBM refers to defecation without any medication or other means
in the past 24hours. A CSBM was defined as a SBM with the
sense of complete evacuation.
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2.2.2. Secondary outcomes. The secondary outcomes involved
stool consistency assessed with Bristol Fecal score, responder rate
and safety evaluation. Bristol Fecal Scale uses 7 scales to evaluate
stool characteristics, with scores of 1-2 indicating Lumpy or hard
stools, 6 to 7 indicating mushy or entirely liquid stools.
Responder rate is defined as the number of participants having
at least 3 CSBMs or Bristol score of 3 to 5 per week. Safety
evaluation is defined as the ratio of the number of reported
adverse events to the total number.

2.3. Data sources and search strategy

We will systematically search electronic database from inception
to October 2019, including 4 English databases: PubMed,
Embase, Web of Science, Cochrane Central Register of
Controlled Trials (Central), and 4 Chinese databases: China
National Knowledge Infrastructure (CNKI), China Biomedical
Literature Database (CBM) and Wanfang Database. According
to patients, intervention and study type, the following search
terms are used: constipation, FC, colonic Inertia, acupuncture,
acupuncture therapy, acupuncture points, EA, randomized,
randomized controlled trial and so on (Table 1 shows the search

The search strategy in PubMed.
1. “Constipation”[Mesh]

2. constipation [Title/Abstract]

3. Dyschezia [Title/Abstract]

4. Colonic Inertia [Title/Abstract]

5

6

7

. Functional Constipation [Title/Abstract]
. Astriction [Title/Abstract]
. Obstipation [Title/Abstract]
8. 1or2or3ordor5or6or7
9."Acupuncture”[Mesh]
10.“Acupuncture Therapy”[Mesh]
11."Acupuncture Points”"[Mesh]
12."“Electroacupuncture”[Mesh]
13. Acupuncture [Title/Abstract]
14. Acupuncture Therapy [Title/Abstract]
15. Acupuncture points [Title/Abstract]
16. Electroacupuncture [Title/Abstract]
17. Pharmacopuncture [Title/Abstract]
18. Acupuncture Treatment [Title/Abstract]
19. Acupuncture Treatments [Title/Abstract]
20. Treatment, Acupuncture [Title/Abstract]
21. Therapy, Acupuncture [Title/Abstract]
22. Pharmacoacupuncture, Treatment[Title/Abstract]
23. Treatment, Pharmacoacupuncture [Title/Abstract]
24. Pharmacoacupuncture Therapy [Title/Abstract]
25. Therapy, Pharmacoacupuncture [Title/Abstract]
26. Acupotomy [Title/Abstract]
27. Acupotomies [Title/Abstract]
28. Acupuncture Point [Title/Abstract]
29. Point, Acupuncture [Title/Abstract]
30. Points, Acupuncture [Title/Abstract]
31. Acupoints [Title/Abstract]
32. Acupoint [Title/Abstract]
33.90r100r 11 or 12 or 13 or 14 or 15 0or 16 or 17 or 18 or 19 or 20 or 21 or
22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31 or 32
34. Randomized Controlled Trial [Publication Type]
35. Randomized [Title/Abstract]
36. Placebo [Title/Abstract]
37. 34 or 35 or 36
38. 8 and 33 and 37
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terms and strategy of PubMed). The other databases will use this
search strategy with slight modification. And reference lists from
other meta-analysis and all eligible papers will be reviewed for
relevant studies.

Two reviewers will conduct independent literature searches,
and the objections will be negotiated or resolved by a third
reviewer. Because of the language restriction of our researchers,
only RCTs published in English and Chinese were included.
The publication period and location of the study will not be
limited.

www.md-journal.com

2.4. Selection of studies and data extraction
The search results will be imported into endnote software for
removing duplicate literature and managing. The preliminary
study selection will be independently performed by 2 reviewers,
who will screen the titles and abstracts of all included trials. And
then reading the full text to determine if the article is included.
Any disagreement will be discussed and decided by a third party.
Then, Figure 1 shows the flow of this systematic review.

Two reviewers will independently examine eligibility for
inclusion in the study and use Microsoft Excel to encode and

searching. details as below:
Pubmed (n=); Embase (n=);

CBM (n=); CNKI (n=);
Wangfang (n=); VIP (n=)

N records were identified through database

Cohcrane library (n=); Web of Science (n=) ;

v

Duplicates (n=)

n records after removing duplicates

Records excluded after reviewing
titles and abstracts ,reasons as below:
Reviews (n=)
Animal experiments (n=)

Protocols(n=)
Non-adult(n=)
Nonstandard RCTs(n=)
Others(n=)

Full text screened for eligible trials(n=)

Records were excluded after

reviewing the full text, reasons list
as below:

NOT the outcome of interest(n=)
data duplication(n=)
NOT the comparison of interest(n=)

Studies included in qualitative
analysis (n=)

Nonstandard RCTs(n=)

Figure 1. Flow diagram of the selection process.
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extract data based on pre-designed data extraction forms after
reaching a consensus. The Excel form includes general informa-
tion (study sites, total numbers, numbers of acupuncture and
control participants, acupuncture prescription, mean age, mean
constipation duration, treatment duration, and outcomes). In the
process, any inconsistencies will be discussed between the 2
reviewers and decided by a third party. Missing information was
obtained by contacting the correspondent authors via e-mail.

2.5. Quality assessment

Two reviewers will evaluate the quality of included RCTs based
on the Cochrane handbook V.5.1.0. The tool includes six
domains: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting and
other bias. They will be rated on 3 levels, “low risk”, “high risk”
or “unclear”. Disagreements were resolved in consultation with
the third reviewer. Moreover, we evaluated the quality of
evidence for the outcomes of the included studies in our review
using the Grading of Recommendations Assessment, Develop-
ment and Evaluation guidelines, including 5 factors: study
limitations, consistency of effects, indirectness, inaccuracy, and
publication bias. Finally, the level of evidence for each outcome
indiclgg?r can be divided into: high, moderate, low, and very
low.

2.6. Statistical analysis

First of all, we will use RevMan 5.3 software to perform the direct
meta-analysis. For continuous variables, such as CSBM, SBM
and Bristol score, the mean difference or standard mean
difference with 95% confidence interval was used for analysis.
For dichotomous data, such as the rates of responder s and
adverse events, the relative risk (RR) with 95% confidence
interval was utilized for analysis. If there are any data issues,
we will deal with them according to the method described in the
Cochrane handbook.® The magnitude of heterogeneity was
measured using the I* statistic: when I*< 50%, a fixed-effects
model will be used for pooled data; and when I*>50%, a
random-effects model was used. A meta-analysis of indirect
treatment comparisons will be retrieved from the available
evidence if head-to-head comparisons are lacking.

Then, we will use STATA V.14.0 to make a network diagram
and inconsistency test if there are 3 or more courses of treatment.
The network diagram is showed by dots and lines. Among them,
the dot represents a course of acupuncture with the size represents
the number of subjects. The lines between the points indicate
whether there is a direct comparison with the thickness represents
the number of studies. And we will use the methods described in
the previous article to test consistency.>!

Finally, The indirect meta-analysis will be showed in the
GeMTC software by using the Markov chain Monte Carlo
method."*%" We will use the Brooks-Gelman-Rubin method to
assess convergence.'*!! Estimation and inference will be per-
formed when the convergence state is stable. The GeMTC initial
parameters will be set as follows: the number of chains is 4; the
initial value is set to 2.5; the step size is §; the number of
simulation iterations is 100,000; the number of adjustment
iteration is 20,000. Parameters can be adjusted appropriately
according to specific conditions. With the potential scale reduced
factor close to 1, we will determine whether the consistency of the
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model is reliable. Moreover, a ranking figure of all treatment
sessions will be generated if multiple intervention times exist.

2.7. Subgroup or sensitivity analysis

Some factors may contribute to the heterogeneity, such as
stimulation parameters, the severity of constipation, participants’
age or gender. When the I>>50%, subgroup or sensitivity
analysis was performed to find the cause.

2.8. Assessment of reporting biases

When the number of included studies in each outcome is
sufficient, we will use a funnel plot that evaluates the reported
bias. (n>10)

3. Discussion

The factors affecting the efficacy of acupuncture in the treatment
of FC are complex and diverse, of which the amount of
acupuncture stimulation is the main factor, such as the selection
of acupoints, acupuncture cycle, the depth of acupuncture, and
the intensity of current.?%31%2 However, no systematic review
on the comparison of different acupuncture courses has been
published in the world. This systematic review will compare the
curative effect of different acupuncture treatments on FC through
network meta-analysis. We hope that this review will provide a
reference for clinical decisions by acupuncturists.
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