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Objective To evaluate the methodological quality of papers that performed meta-analyzed
and systematically reviewed acupoint selections for the treatment of functional dyspepsia
(FD) and to identify the ideal acupoint combinations for FD.

Methods Chinese databases including China National Knowledge Infrastructure (CNKI),
China Science and Technology Journal Database (VIP), China Biology Medicine (CBM), and
Wanfang Database, as well as English databases including PubMed, Embase, and Cochrane
Library were searched to retrieve papers about meta-analysis and systematic literature re-
views on acupuncture for FD. The time span for the paper retrieval was set from the founda-
tion of the databases to April 30, 2022. The Veritas scores of the papers based on their publica-
tion year, study type, Assessment of Multiple Systematic Reviews 2 (AMSTAR?2), Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA), heterogeneity, and publi-
cation bias were rated to assess the methodological quality of the included studies. Then, ran-
domized controlled trials (RCTs) were extracted from those meta-analysis papers or systemat-
ic literature reviews for analyzing acupoints frequency, meridian frequency, and association
rules with the use of R software (V 4.3.1).

Results Eight meta-analysis papers were included in the study after screening. The mean
Veritas scores of the papers based on publication year, type of study, AMSTAR2, PRISMA, het-
erogeneity, and publication bias were 4.50, 8.00, 4.63, 4.63, 4.50, and 6.13, respectively. The
analysis of the scores revealed insufficiencies in the reviews pertaining to the methodology,
comprehension of the research strategy, detailed list of excluded studies, sources of funding,
assessment of potential bias risks impact on meta-analysis results in each study, explanation
of heterogeneity, and identification of potential conflicts of interest. Furthermore, a total of 85
RCTs were obtained from the eight meta-analysis papers involving 85 acupuncture prescrip-
tions and 67 acupoints for subsequent data mining. The most commonly used meridian was
Stomach meridian of Foot-Yangming (ST). Zusanli (ST36), Neiguan (PC6), Zhongwan (CV12),
Taichong (LR3), Tianshu (ST25), Gongsun (SP4), Weishu (BL21), Pishu (BL20), Neiting
(ST44), and Yinlingquan (SP9) topped the list of frequently selected acupoints. Additionally, a
total of 28 association rules were identified, including 10 second-order, 15 third-order, and 3
fourth-order association rules. The top-ranking association rules in each order were “Neiguan
(PC6) — Zusanli (ST36)” “Zhongwan (CV12) + Neiguan (PC6) — Zusanli (ST36)” and “Zhong-
wan (CV12) + Taichong (LR3) + Neiguan (PC6) — Zusanli (ST36)”, respectively.

Conclusion Acupuncture could alleviate the clinical symptoms of FD. However, the quality
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of methodology applied in the meta-analysis papers on the subject needs to be improved.
Through data mining, a combination of Neiguan (PC6), Zusanli (ST36), Zhongwan (CV12),
and Taichong (LR3) was identified as an essential acupoint combination for the treatment of

FD.

1 Introduction

Around one fifth of the mass population suffers from dys-
pepsia, which is characterized by burning in the epigas-
trium, pain, early satiety, postprandial fullness, and
bloating ). Most dyspeptic patients do not present symp-
toms such as peptic ulceration . Such patients are de-
fined as patients with functional dyspepsia (FD) .
Acupuncture, a simple, convenient, practical, and inex-
pensive therapeutic modality, has become popular for its
complementary role to alleviate certain disease symp-
toms ! and to improve FD with limited side effects !, Pri-
or studies have found that acupuncture could regulate
the abnormal functional connectivity between several ar-
eas in the brain and the insula ), alter the level of ghrelin [,
and improve intestine mucosal barrier /! in FD rats. Glob-
ally, acupuncture is gaining more acceptance for prevent-
ing or treating diseases, especially functional diseases .
Consequently, multiple papers on meta-analyses related
to acupuncture for FD have been published in various
journals ' ', But these studies are subject to certain bi-
ases, leading to the appearance of an increasing number
of non-randomized clinical trials ['”. Regardless, to as-
sess the quality of methodologies adopted in the meta-
analysis studies so as to determine whether they are fit to
apply the study results to clinical practice, remains a
challenge for acupuncturists. Therefore, evaluating the
quality of methodologies and reviewing acupuncture
strategies for FD have become urgent tasks.

The Veritas plot, an evolving result of the radar plot, is
a tool that could display multiple attributes at one time. It
was initially used to evaluate the best meta-analysis stud-
ies on heart surgery ['*l. It is now widely used as a mean to
identify and interpret the variability in meta-analysis
studies, which enables acupuncturists to have the best
evidence for treatment recommendations. However, the
use of the Veritas plot in research on acupuncture for FD
has not been carried out yet. The association rule mining
(ARM) methods have been widely used in traditional Chi-
nese medicine (TCM) study, which assists TCM practi-
tioners in selecting appropriate acupoint or herb combi-
nations for treating specific diseases. But they have not
been applied to explore the potential of acupoint combi-
nations for FD treatment yet. Previous studies have pro-
vided references on acupoint combinations for the treat-
ment of diabetic gastroparesis ¥ and simple obesity %

by using these methods, especially the Apriori algorithm-
based ARM, which is useful and promising for exploring
the optimal acupoint or herb combinations to treat dis-
eases. With metrics such as Confidence, Support, and Lift
values in the algorithm, it is able to reveal the frequency
of sets of items and determine the significance of associa-
tion rules.

In light of the uncertainty regarding the quality of
meta-analysis studies and the effectiveness of acupunc-
ture for FD treatment, the Veritas plot was adopted to as-
sess the methodological quality, and R software (V 4.3.1)
was used to determine the acupoint combinations for FD.

2 Data and methods
2.1 Evidence analysis

2.1.1 Literature search A systematic search in Chinese
databases including China National Knowledge Infras-
tructure (CNKI), China Science and Technology Journal
Database (VIP), China Biology Medicine (CBM), and
Wanfang Database, and English databases including
PubMed, Embase, and Cochrane Library was conducted
to retrieve papers about meta-analysis and systematic re-
views on acupuncture for FD treatment. The time span
for the paper retrieval was set from the foundations of the
databases to April 30, 2022. The terms such as “acupunc-
ture” OR “electroacupuncture” OR “needle warming
therapy” AND “functional dyspepsia” OR “dyspepsia”
AND “meta-analysis” OR “systematic review” were
searched in databases, without restrictions on subhead-
ings.

2.1.2 Inclusion criteria Studies were included if: (i) they
were about meta-analysis and systematic reviews;
(ii) they were subject to FD patients who had undergone
standardized diagnostic criteria (e.g., Rome criteria);
(iii) they included two study groups, with the treatment
group using either simple acupuncture, electroacupunc-
ture, warm acupuncture, or a mix, and drugs, and the
control group adopting gastrointestinal prokinetic medi-
cation or placebo; (iv) there were no limitations on the
age, gender, or ethnicity of the patients, but were pub-
lished only in Chinese or English.

2.1.3 Exclusion criteria  Studies were excluded if:
(i) they were published in more than one place; (ii) their
data were incomplete or unobtainable; (iii) they only pre-

sented a program or an abstract.
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2.1.4 Data selection and extraction The literature from
the databases was imported into EndNote X9
(https://endnote.com) to remove duplicate studies. Each
eligible study was reviewed independently by two re-
searchers for information, including name of the first au-
thor, data sources, year of publication, time frame in
which the study was conducted, detailed research proto-
cols, number of patients, methods for reporting publica-
tion bias, and outcomes. The obtained data were checked
by a third researcher.

2.1.5 The Veritas scores The Veritas scores of the stud-
ies were calculated based on their publication year, study
type, Assessment of Multiple Systematic Reviews 2 (AM-
STAR2), Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA), heterogeneity, and
publication bias to determine the quality of the included
meta-analysis studies or systematic literature reviews.
The heterogeneity of a study was impacted by its publica-
tion year only because the acupuncture techniques and
disease information have been updated over time. It is es-
sential to note that the AMSTAR2 scores are associated
with the quality of the methodologies applied in the stud-
ies, while the PRISMA scores are associated with the
quality of the journals in which the studies are reported.
The heterogeneity in study design has a significant im-
pact on the results of the meta-analysis studies, and is of-
ten a factor contributing to the acupuncturists' decisions.
Another issue of meta-analysis studies is publication bias,
since some of the papers are not published in indexed
journals and some whose negative results are unknown
to the public.

2.1.6 The Veritas score ranking Six factors were taken
into consideration while ranking the meta-analysis stud-
ies, which were the year of publication, study type, publi-
cation bias, heterogeneity, AMSTAR?2 score, and PRISMA
score "l If two studies were published in the same year,
then the month in which they were published was taken
into consideration for the score ranking. Studies that met
all of the criteria of the AMSTAR?2 scored 1 point; those
that met some but not all of the criteria gained 0.5 points;
and those did not meet any of the criteria got 0 points. In
PRISMA, studies would get 2 points if they met all of the
criteria, 1 point if they partially met the criteria, and 0
points if they met none. If no heterogeneity derived from
0% < I* < 50%, the score would be 3 points; if there was a
slight heterogeneity derived from 50% < PP < 75%, 2
points would be obtained; if significant heterogeneity
derived from I > 75%, the score would be 1 point. The
score for each category was determined by the following
guidelines: the best study got the highest score (), where
n represents the number of studies. The second best
study would be awarded with n — 1 points, and so on. In
the case of equal performance presented by two studies,
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the second best study would receive n — 2 points. A statis-
tical analysis was carried out based on the Veritas scores
obtained.

2.2 Data mining of acupoint combinations

2.2.1 Data sources Data in this study were primarily re-
trieved from the included systematic review or meta-
analysis on acupuncture for FD treatment.

2.2.2 Inclusion criteria Studies were eligible if: (i) they
were randomized controlled trials (RCTs); (ii) they had a
complete acupuncture prescription; (iii) the treatment
group reported clear efficacy supported by standardized
clinical measures.

2.2.3 Exclusion criteria  Studies were ineligible if:
(i) their acupoint prescriptions were unclear; (ii) their
evaluation criteria were not standardized; (iii) they were
published in more than one journal.

2.2.4 Data extraction Similarly, each eligible study was
reviewed independently by two researchers for informa-
tion including title of the article, name of the first author,
diagnostic criteria, therapeutic measures, acupoints, and
outcome measures. The acupoints were named collec-
tively following the World Health Organization (WHO)
rules for acupuncture points naming !”. In the end, a
dataset of acupoints for FD treatment was constructed
using Microsoft Excel 2021.

2.2.5 Data mining analysis Association rule learning al-
gorithms are the most common method for identifying
trends or relationships in transactional data, so is the case
in the medical field, for investigating hidden relations ['* %),
Generally, ARM is divided into two parts based on the
Apriori algorithm: an antecedent and a consequent, both
of which are lists of items. What is emphasized here is co-
occurrence instead of causality. Apriori algorithm-based
ARM was performed using R software (V 4.1.3) in this
study. By using the R package “arules”, the procedure was
fitted, while the association rules for visualization were
also fitted using the R package “arulesViz” function.

Three kernel values called Confidence, Support, and
Lift in the Apriori algorithm were applied to calculate as-
sociations across items. The frequency of a particular
acupoint in all the acupuncture prescriptions was repre-
sented by Support. Confidence refers to the likelihood of
acupoint A occurring in a prescription, given that acu-
point B has occurred. Lift quantifies the ratio of joint an-
tecedent and consequent probabilities and the product of
each marginal probability.

The frequency of meridians and acupoints through
mining data from the retrieved papers was identified.
Then the ARM was conducted to determine the Support
value of the acupoints and the core acupoints association
network for FD treatment. The study of LU et al. ! was
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referred to for setting the Support and Confidence values.
The degree for Support was set to 0.2, indicating that acu-
points A and B appear together with a frequency of 20%.
The Confidence value was set at 0.8.

3 Results
3.1 Study screening

A total of 153 papers were retrieved from the databases
initially, with 124 remaining after removing duplicates.
Then, 112 of the 124 papers were excluded judging by
their titles and abstracts. Finally, eight meta-analysis
studies were included after reviewing their full texts. In
addition, as many as 85 RCTs were extracted from the
eight meta-analysis studies to further explore the associa-
tion rules of acupoints (Figure 1). The Veritas score was
used to rank the quality of the methodologies that were
applied in the eight meta-analysis studies. The baseline
characteristics of the eight meta-analysis studies were
summarized as well (Table 1). The studies were pub-
lished between 2015 and 2021. The original data were
gathered from 19 databases, including PubMed, Embase,
Cochrane Library, Korea Citation Index (KCI), Oriental
Medicine Advanced Searching Integrated System
(OASIS), Korean studies Information Service System
(KISS), Revised International Staging System (RISS), Ko-
rean Medical Database (KMbase), CNKI, Wanfang, Allied
and Complementary Medicine Database (AMED), Cumu-
lative Index to Nursing and Allied Health Literature
(CINAHL), the Korean database, Cochrane Central

Records identified through database searching
(n=153)

* PubMed (n = 18)

* Embase (n = 84)

« Cochrane Library (n = 1)

* CNKI (n=75)

« Wanfang (n = 39)

« VIP (n=3)

«CBM (n=3)

|

Records after duplicates removed
(n=124)

Records excluded with reasons (n = 112)
* Non-systematic review or meta-analysis (n = 81)
* Non-related to acupuncture (n = 19)
* Non-related to FD (n = 12)

Records after title and abstracts screening
(n=12)

Full texts excluded with reasons (n = 4)
* Duplicates (n = 3)
+ No detailed acupoints information (n = 1)

Full texts assesed for eligibility |

(n=8)
Studies included in quantitative synthesis Extraction of RCTs
(n=8) (n=85)

Analysis: Analysis:

Publication year Acupoints frequency

Study type Meridians frequency
AMSTAR score Association rules of acupoints
PRISMA score
Heterogeneity score
Publication bias

Figure 1 Flow chart of the research process
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Register of Controlled Trials (CENTRAL), Medline, CBM,
VIP, Web of Science, and SinoMed. In total, 132 clinical
trials involving 12 491 patients were included in the eight
meta-analysis studies. The time spans for the papers were
specified only in seven meta-analysis studies 7, De-
tailed research strategies were presented in all the meta-
analysis studies. Two researchers here reviewed the pa-
pers independently to collect useful information. The
Cochrane Collaboration’s risk of bias tool was used in five
meta-analysis studies > %" while the Jadad scale was
used in the other three 2%, There was no publication
bias reported in three meta-analysis studies >,

3.2 The Veritas score

The Veritas scores of the eight meta-analysis studies
based on the six factors were summarized in Table 2. Al-
so, detailed scores of heterogeneity, AMSTAR2 scores,
and PRISMA scores of the included studies were exhibit-
ed (Supplementary Table S1 — S3). The average Veritas
scores of the eight meta-analysis studies based on their
publication year, study type, AMSTAR2 score, PRISMA
score, heterogeneity, and publication bias were 4.50, 8.00,
4.63, 4.63, 4.50, and 6.13, respectively. There were four
meta-analysis studies whose Veritas score based on the
publication year, no study on the study type, four studies
on the AMSTAR?2, four studies on the PRISMA, four stud-
ies on the heterogeneity, and five studies on the publica-
tion bias exceeded the mean value. A study conducted by
KWON et al. ® had the highest Veritas score of 7.00,
while a study by KIM et al. * had the lowest of 3.50.

3.3 Frequency statistics of acupoints

The eight meta-analysis papers were reviewed to extract
acupuncture prescriptions for FD treatment. A total of 85
acupuncture prescriptions involving 67 acupoints were
included. Figure 2 shows the top 20 acupoints for FD
treatment. More than half of the acupuncture prescrip-
tions applied acupoints including Zusanli (ST36),
Neiguan (PC6), and Zhongwan (CV12). There were six
acupoints with frequency = 20, which were Zusanli
(ST36, 75), Neiguan (PC6, 63), Zhongwan (CV12, 56), Tai-
chong (LR3, 39), Tianshu (ST25, 24), and Gongsun (SP4,
22).

3.4 Frequency statistics of meridians

Table 3 lists the meridians and acupoints used in
acupuncture for FD treatment. In acupuncture for FD, 14
meridians and one extra meridian were worked on. Six
meridians were applied more than 50 times, including
Stomach meridian of Foot-Yangming (ST), conception
vessel (CV), Pericardium meridian of Hand-Jueyin (PC),
Bladder meridian of Foot-Taiyang (BL), Liver meridian of
Foot-Jueyin (LR), and Spleen meridian of Foot-Taiyin
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Table 2 Scores of the included studies

Study characteristics .
Study Year of publication Type ofstudy  Publication bias Heterogeneity AMSTAR2 PRISMA \;(acl;:;z;s
(score) (score) (score) (score) (score) (score)
KWON CY, 2021 29 2021 (8) RCTs(8)  Partially assessed (8) 2.08 (2) 12.0 (8) 51(8) 7.00
MAO X, 2020 1 2020 (7) RCTs(8)  Partially assessed (8) 2.33(4) 10.5 (7) 49 (7) 6.83
JIN X, 2018 12!l 2018 (6) RCTs(8)  Partially assessed (8) 2.83(7) 9.0 (3) 38(2) 5.67
PENG JR, 2018 2 2018 (5) RCTs(8) None (3) 2.60 (6) 8.0 (1) 41(4) 450
PANG B, 2016 *! 2016 (4) RCTs(8) None (3) 2.20 (3) 10.0(6) 49 (7) 5.50
ZHOU W, 2016 2016 (3) RCTs(8)  Partially assessed (8) 1.75(1) 9.5(4) 46 (5) 4.83
KIM KN, 2015 [ 2015 (2) RCTs(8)  None (3) 2.50 (5) 8.5(2) 35(1)  3.50
WU X, 2015 20 2015 (1) RCTs(8)  Partially assessed (8) 3.00(8) 10.0 (6) 40 (3) 5.67
Mean Veritas score 4.50 8.00 6.13 4.50 4.63 4.63 5.40

RCTs, randomized control trials. AMSTAR, Assessment of Multiple Systematic Reviews tool. PRISMA, Preferred Reporting Items for

Systematic Reviews and Meta-Analyses.

Table 3 Meridians and acupoints used in acupuncture therapy for FD

Frequenc Number of
Meridian (%n) y acupoints Frequency (acupoint, n)
(n)

Stomach meridian of Foot-Yangming 162 20 Zusanli (ST36, 75), Tianshu (ST25, 24), Neiting (ST44, 16),

(ST) Liangqiu (ST34, 8), Chongyang (ST42, 7), Fenglong (ST40, 7),
Liangmen (ST21, 4), Shangjuxu (ST37, 3), Dubi (ST35, 3), Tiaokou
(ST38, 2), Yinshi (ST33, 2), Futu (ST32, 2), Taiyi (ST23, 2), Xiangu
(ST43, 1), Xiajuxu (ST39, 1), Shuidao (ST28, 1), Daju (ST27, 1),
Chengman (ST20, 1), Chenggqi (ST2, 1), Burong (ST19, 1)

Conception vessel (CV) 106 9 Zhongwan (CV12, 56), Qihai (CV6, 14), Guanyuan (CV4, 11),
Xiawan (CV10, 11), Danzhong (CV17, 5), Shangwan (CV13, 4),
Shenque (CV8, 2), Jianli (CV11, 2), Zhongji (CV3, 1)

Pericardium meridian of Hand-Jueyin 64 2 Neiguan (PC6, 63), Jianshi (PC5, 1)

(PC)

Bladder meridian of Foot-Taiyang 59 9 Weishu (BL21, 20), Pishu (BL20, 16), Ganshu (BL18, 11), Xinshu

(BL) (BL15, 4), Geshu (BL17, 3), Shenshu (BL23, 2), Feishu (BL13, 1),
Dachangshu (BL25, 1), Shenmai (BL62, 1)

Liver meridian of Foot-Jueyin (LR) 56 4 Taichong (LR3, 39), Qimen (LR14, 8), Zhangmen (LR13, 6),
Xingjian (LR2, 3)

Spleen meridian of Foot-Taiyin (SP) 51 3 Gongsun (SP4, 22), Yinlingquan (SP9, 15), Sanyinjiao (SP6, 14)

Large intestine meridian of Hand- 11 3 Hegu (LI4, 8), Shousanli (LI10, 2), Sanjian (LI3, 1)

Yangming (LI)

Gallbladder meridian of Foot- 7 5 Yanglinquan (GB34, 3), Zulingi (GB41, 1), Qiuxu (GB40, 1),

Shaoyang (GB) Guangming (GB37, 1), Waiqiu (GB36, 1)

Governor vessel (GV) 7 2 Baihui (GV20, 4), Shenting (GV24, 3)

Points of head and neck (EX-HN) 5 2 Yintang (EX-HN3, 3), Sishencong (EX-HN1, 2)

Heart meridian of Hand-Shaoyin 3 2 Shenmen (HT7, 2), Tongli (HT5, 1)

(HT)

Sanjiao meridian of Hand-Shaoyang 2 2 Zhigou (SJ6, 1), Waiguan (S5, 1)

Q)

Kidney meridian of Foot-Shaoyin (KI) 2 2 Zhaohai (K16, 1), Youmen (K121, 1)

Small intestine meridian of Hand-
Taiyang (SI)
Lung meridian of Hand-Taiyin (LU)

Houxi (SI3, 1)

Lieque (LU7, 1)
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Figure 2 The top 20 acupoints for FD treatment

Zusanli (ST36), Neiguan (PC6), Zhongwan (CV12), Taichong
(LR3), Tianshu (ST25), Gongsun (SP4), Weishu (BL21), Pishu
(BL20), Neiting (ST44), Yinlingquan (SP9), Qihai (CV6), Sanyin-
jiao (SP6), Ganshu (BL18), Xiawan (CV10), Guanyuan (CV4),
Hegu (LI4), Qimen (LR14), Liangqiu (ST34), Fenglong (ST40),
and Chongyang (ST42).

Evidence and acupoint combinations in acupuncture for FD 375

(SP). The most frequently used meridian was ST, which
appeared 162 times and involved 20 acupoints. The sec-
ond most commonly used meridian was CV, which ap-
peared 106 times and involved nine acupoints. PC was
the third mostly used meridian, with 64 times in frequen-
cy and two points.

3.5 Association rules of acupoints

A total of 28 association rules were identified based on
the acupoints data, comprising 10 second-order associa-
tion rules (Table 4), 15 third-order association rules (Ta-
ble 5), and 3 fourth-order association rules (Table 6). The
association rules were visualized as a scatter plot (Figure
3) and a network plot (Figure 4). Through the analysis of
association rules, it was found that Neiguan (PC6), Zu-
sanli (ST36), Zhongwan (CV12), and Taichong (LR3) were
the kernel acupoint combination for the treatment of
FD. The location of the kernel acupoints in regard to the
treatment of FD is depicted in Figure 5, created by Fig-
draw (www.figdraw.com).

Table 4 Second-order association rules of acupoints for FD treatment

Antecedent Succedent Support Confidence Lift
Neiguan (PC6) Zusanli (ST36) 0.72 0.97 1.10
Zusanli (ST36) Neiguan (PC6) 0.72 0.81 1.10
Zhongwan (CV12) Zusanli (ST36) 0.61 0.93 1.05
Zhongwan (CV12) Neiguan (PC6) 0.56 0.86 1.16
Taichong (LR3) Zusanli (ST36) 0.45 0.97 1.10
Tianshu (ST25) Zhongwan (CV12) 0.26 0.92 1.39
Tianshu (ST25) Zusanli (ST36) 0.25 0.88 0.99
Gongsun (SP4) Neiguan (PC6) 0.24 0.91 1.23
Weishu (BL21) Zusanli (ST36) 0.22 0.95 1.08
Gongsun (SP4) Zusanli (ST36) 0.22 0.86 0.98
Table 5 Third-order association rules of acupoints for FD treatment

Antecedent Succedent Support Confidence Lift
Zhongwan (CV12) + Neiguan (PC6) Zusanli (ST36) 0.54 0.96 1.09
Zhongwan (CV12) + Zusanli (ST36) Neiguan (PC6) 0.54 0.88 1.19
Zhongwan (CV12) + Taichong (LR3) Zusanli (ST36) 0.34 1.00 1.13
Taichong (LR3) + Neiguan (PC6) Zusanli (ST36) 0.34 1.00 1.13
Zhongwan (CV12) + Taichong (LR3) Neiguan (PC6) 0.29 0.86 1.16
Taichong (LR3) + Neiguan (PC6) Zhongwan (CV12) 0.29 0.86 1.31
Zhongwan (CV12) + Tianshu (ST25) Zusanli (ST36) 0.22 0.86 0.98
Tianshu (ST25) + Zusanli (ST36) Zhongwan (CV12) 0.22 0.90 1.37
Neiguan (PC6) + Gongsun (SP4) Zusanli (ST36) 0.21 0.90 1.02
Gongsun (SP4) + Zusanli (ST36) Neiguan (PC6) 0.21 0.95 1.28
Taichong (LR3) + Tianshu (ST25) Zusanli (ST36) 0.21 1.00 1.13
Tianshu (ST25) + Zusanli (ST36) Taichong (LR3) 0.21 0.86 1.87
Neiguan (PC6) + Tianshu (ST25) Zhongwan (CV12) 0.20 0.94 1.43
Neiguan (PC6) + Tianshu (ST25) Zusanli (ST36) 0.20 0.94 1.07
Tianshu (ST25) + Zusanli (ST36) Neiguan (PC6) 0.20 0.81 1.09
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Table 6 Fourth-order association rules of acupoints for FD treatment

Antecedent Succedent Support Confidence Lift
Zhongwan (CV12) + Taichong (LR3) + Neiguan (PC6) Zusanli (ST36) 0.29 1.00 1.13
Zhongwan (CV12) + Taichong (LR3) + Zusanli (ST36) Neiguan (PC6) 0.29 0.86 1.16
Taichong (LR3) + Neiguan (PC6) + Zusanli (ST36) Zhongwan (CV12) 0.29 0.86 1.31
1.00 S
0.95
Lift
o 1.8 PC6
2 1.6
5 090 14 \
3= 1.2
g 1.0
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Figure 3 Scatter plot of the 28 association rules of
acupoints for FD treatment

Each circle represents one association rule. The color repre-
sents the Lift value, the redder the color, the higher the Lift val-
ue.

ST25
. Support
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® 04
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PC6 ) 0.95
0.90
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Figure 4 Network plot of the 28 association rules of
acupoints for FD treatment

Each circle represents one association rule. The arrows indicate
linkages between the acupoints. The color represents the Confi-
dence value, the redder the color, the higher the Confidence
value. The circle size represents the Support value, the higher
the Support value, the larger the circle. Zusanli (ST36), Neiguan
(PC6), Zhongwan (CV12), Tianshu (ST25), Gongsun (SP4),
Weishu (BL21), and Taichong (LR3).

4 Discussion
4.1 Literature quality

In the study, the Veritas plot was demonstrated as a tool
that acupuncturists could use to evaluate the quality of
meta-analysis studies before clinical application. A total
of eight meta-analysis studies were included. The mean
Veritas scores of the studies based on publication year,
type of study, AMSTAR2, PRISMA, heterogeneity, and

LR3 \
\ ST36

Front

Figure 5 Location of core acupoints for the treatment of
FD patients

Zusanli (ST36), Neiguan (PC6), Zhongwan (CV12), and Tai-
chong (LR3).

publication bias were 4.50, 8.00, 4.63, 4.63, 4.50, and 6.13,
respectively, indicating that the included meta-analysis
studies performed well in the following areas: update re-
sults on time, high degree of consistency in study design,
compliance with PRISMA statements, and low hetero-
geneity. However, the statement of the review method,
the comprehension of the research strategy, the detailed
list of the excluded studies, the sources of funding, the as-
sessment of the potential impact of bias risks on the re-
sults of the meta-analysis in each study, the explanation
of heterogeneity, and the potential sources of conflict of
interest in AMSTAR2 were insufficient. In some meta-
analysis studies, publication bias was not assessed, sug-
gesting that more attention should be paid to the
methodological guarantee of bias, and more considera-
tion should be taken into evaluating the clinical value of
the study results.

4.2 Acupoint combinations

In TCM, FD is essentially synonymous with the term
“stuffiness and fullness”. According to the TCM theory,
drink or food injury, congenital defects, and emotional
injury are the major pathogenic factors of FD. All these
factors have contributed to abnormal function in the
spleen and stomach. The spleen is regarded as the source
of Qi and blood production and transformation. So
spleen deficiency is a huge factor contributing to the
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pathogenesis of FD. A study conducted by CHEN et al. *!
showed that acupuncture improved the clinical symp-
toms of FD patients by strengthening the spleen. In our
study, we identified 28 association rules, including 10 sec-
ond-order, 15 third-order, and 3 fourth-order association
rules. The top-ranking association rules of each order
were “Neiguan (PC6) — Zusanli (ST36)” “Zhongwan
(CV12) + Neiguan (PC6) — Zusanli (ST36)” and “Zhong-
wan (CV12) + Taichong (LR3) + Neiguan (PC6) — Zusan-
li (ST36)”, respectively. The location of Zusanli (ST36), a
confluent acupoint of the ST, is in the anterolateral leg,
3 cun under the acupoint Dubi (ST35), one transverse fin-
ger away from tibia anterior margin.

As a result of data mining, we found that Neiguan
(PC6), Zusanli (ST36), Zhongwan (CV12), and Taichong
(LR3) were the kernel acupoint combination for the treat-
ment of FD. Electroacupuncture at Zusanli (ST36) has
been shown to improve gastric motility by enhancing va-
gal efferent activity and suppressing anorexigenic hor-
mones . Interstitial cells of Cajal (ICC) function as
pacemakers, generating electrical slow waves that cause
segmental contractions ©”. An increasing body of evi-
dence suggests a positive correlation between improve-
ments in ICC structure and gastrointestinal motility %,
Electroacupuncture at Zusanli (ST36) was demonstrated
to improve gastrointestinal motility disorders in FD rat
models by alleviating the pathological changes of ICC ©°,
Furthermore, there seems to be a significant link be-
tween the central nervous system and the stomach as evi-
dence accumulates . In recent studies of acupunc-
ture's ability to treat gastrointestinal disorders, focus has
also been placed on aspects of the nervous system %7,
For example, electroacupuncture enhances the intestinal
propulsive rate in rats with FD by activating the hip-
pocampus °.. Zhongwan (CV12) is located 4 cun above
the anterior median umbilicus. Acupuncture at Zusanli
(ST36) and Zhongwan (CV12) could adjust spleen and
stomach, which makes the ascending and descending of
spleen and stomach in a good order "’ WANG et al. *
reported that decreased gastric motility of FD rats was as-
sociated with the over-expression of the hippocampal
glutamatergic system, and electroacupuncture at Zhong-
wan (CV12) could reduce glutamate in FD rats' hip-
pocampi by regulating the N-methyl-D-aspartate recep-
tors (NMDAR)-nitric oxide (NO)-cyclic guanosine
monophosphate (cGMP) pathways. The pathophysiology
of FD includes visceral hypersensitivity, decreased gas-
tric accommodation, and impaired gastric motility "
The vagal nerve mediates the process of gastric accom-
modation. Upon ingesting food, the vagal nerve is
activated and NO is released, causing the stomach to re-
lax !, A weakening of the vagal nerve may be responsi-
ble for the loss of gastric accommodation, resulting in
early satiety and postprandial fullness. The acupoint
Neiguan (PC6) is located on the palmar side of the
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forearm, 2 cun across the wrist, between the palmar
longus tendon and the radial flexor carpi tendon. XU
et al. Y found that transcutaneous electroacupuncture at
acupoints Neiguan (PC6) and Zusanli (ST36) significant-
ly improved postprandial slow waves, gastric accommo-
dation, as well as dyspeptic symptoms by regulating the
vagus nerve. Taichong (LR3) acupoint is located between
the first and second metatarsals of the back of the foot.
Electroacupuncture at Zusanli (ST36) and Taichong
(LR3) could decrease mRNA expressions of vasoactive in-
testinal peptide, thus playing an intervention role for FD
treatment (%,

4.3 Strengths and limitations

The present study possesses several strengths. First, we
comprehensively assessed the methodological quality of
the meta-analysis studies related to the treatment of FD
with acupuncture from six dimensions. Second, we in-
cluded only RCTs in the data mining analysis, which al-
lowed the conclusions to be more objective. But, there
are also some limitations to this study. First, how the pop-
ulation factor affected the results was not examined. Sec-
ond, a number of factors might influencing the effects of
acupuncture were not investigated, such as time of re-
taining the needle and depth of needling. Third, large-
scale trials or animal experiments that confirmed the acu-
point combinations and core acupoints for FD treatment
were rarely conducted.

5 Conclusion

Acupuncture could improve the clinical symptoms of FD,
but the methodological quality of the literature needs to
be improved. Additionally, based on 85 RCTs, Neiguan
(PC6), Zusanli (ST36), Zhongwan (CV12), and Taichong
(LR3) are considered as kernel acupoint combinations for
treating FD, with Zusanli (ST36) being the most frequent-
ly selected acupoint for FD treatment.
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BR BB AEACIRAT 5

SR B A0, B, £, TR0, R

a. Wi P IE %K FHE— A E A, 8 K7 410007, # H
b. # @ P E 25K FHFE AR, 1k K1Y 410208, F E

(#HZ) Aoy KRB A4 RET HREELRRE (FD) 4 meta 5 ¥4 2 RPN LRFITFT R F R =
EAE, FoMEREUESIE, Fik 23N EPESM (CNKI) | £EH4EE (VIP) . PEAYEFHE
e (CBM ) #=77 75 #3455 P X 43 %, vA% PubMed. Embase #» Cochrane Library % 3& L3 ¥ & 4 &
4 %897 FD o) meta oA F= 2 3N, BEREI M EARIEEEEE 2022 5 4 A 30 B . 4RI sk X £ F
. FRER . L 2% FHNE~FFEAE 2(AMSTAR2) . 2% Mo meta 5 AT TR 5B

(PRISMA ) | JFREAZ F Aty 6 A4 E i+ 5 Veritas %4 3F4F meta 52 W= A % F M T ST R &, #H—
W M meta HH7 A2 R G iBM AR IRFAALAT XIS (RCTs ) FF42 8 R #A4F (V4.3.1) 347 RAZIRKR . BLIRKR
B FEBEAN 547, R LIFiL5E, AN 8 meta S AT AT, L BmFMm. &t EA . AMSTAR2 |
PRISMA . J/fi P B &k Am e K44 Veritas T35 5 % 4 4.50, 8.00. 4.63, 4.63. 4.50 #= 6.13 5, ARIE &
NEFAFNZINAETFE I R RE | AR RS, B EayiEmal k. TeRR . MR RN
P, 7 FUM ey R R EA) Bk RLBA S 7 @ AR R Z A, MK 8 7R meta £ HT P AT E ) 85 A~ RCTs #t
TRFEIZE, L6585 M RAFTF 67 AR, HF, MRRSHWEL LR FZE,; AT A 10 1=
BRAASHNEZE, AKX, PR, Kb, RAR, A%, Bar. Mar. AERARR, LI, KB 5%
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