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Objective: This systematic review and meta-analysis aimed to assess the effects of the
combination of acupuncture-related therapies with conventional medication compared
with conventional medication in patients with Parkinson’s disease (PD).

Methods: A literature search within eight databases [including Medline, Embase, the
Cochrane Library, PubMed, China National Knowledge Infrastructure (CNKI), China
Biology Medicine (CBM), VIP, and Wanfang Database] was performed covering a
time frame from their inception to August 2020. Randomized controlled trials (RCTs)
comparing acupuncture-related therapies combined with conventional medication vs.
conventional medication in patients with PD were eligible. Two authors independently
assessed the risk of bias. Assessments were performed with the total and subscales
scores of the Unified Parkinson’s Disease Rating Scale (UPDRS), 39-item Parkinson’s
Disease Questionnaire (PDQ-39), the dosage of Madopar, Mini-Mental State Examination
(MMSE), and 17-item Hamilton Depression Scale (HAMD). Data were analyzed by
adopting the Cochrane Collaboration’s RevMan 5.4 (Review Man, Copenhagen,
Denmark); and mean effect sizes and 95% confidence intervals were estimated. Tests
for heterogeneity were used to assess differences in treatment effects across different
types of acupuncture used.

Results: Sixty-six trials met the inclusion criteria, of which 61 trials provided data for
the meta-analysis. We defined high-quality articles as those with a low risk of bias in
four or more domains; and only 10 (15.15%) articles were of high quality. Compared
with the controls, acupuncture-related therapies with conventional medication achieved
a benefit in the primary outcomes of UPDRS (motor subscore: —3.90, —4.33 to —3.49,
P < 0.01; total score: —7.37 points, —8.91 to —5.82, P < 0.001; activities of daily living
subscore: —3.96, —4.96 to —2.95, P < 0.01). For the subgroup difference test among
the effects of different acupuncture methods, significant differences existed in outcomes
with the UPDRS-III, UPDRS-I, UPDRS-IV, and PDQ-39 scores and Madopar dosage,
while non-significant differences existed with the UPDRS-total, UPDRS-II, HAMD, and
MMSE scores.
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Conclusions: Acupuncture-related therapies combined with conventional medication
may benefit individuals with PD. Our review findings should be considered with
caution because of the methodological weaknesses in the included trials. Future, large
randomized trials of acupuncture-related therapies for PD with high methodological

quality are warranted.

Systematic Review Registration: Identifier CRD42021228110.

Keywords: qualitative review, meta-analysis, Parkinson’s disease, conventional medication, acupuncture-related

therapies

INTRODUCTION

Parkinson’s disease (PD) is a complex neurodegenerative
disorder with wide-reaching complications for patients and their
families. Traditionally, the management of PD has focused
on drug treatment and deep brain stimulations, but neither
has been shown to definitively delay the progression of the
disorder nor to treat non-motor symptoms (Ghaffari and Kluger,
2014). Questions have been raised about the long-time use
of anti-Parkinson drugs since they are considered to increase
the potential for complications (Lee and Lim, 2017), such as
sleeplessness, depression or anxiety, constipation, and cognitive
decline, which can lead to a decline in quality of life (QOL).

Owing to the limitations of conventional treatments, at least
40% of PD patients use one or more forms of alternative
treatment in addition to traditional treatments to improve
symptoms (Ghaffari and Kluger, 2014). In recent years, many
researchers have paid attention to alternatives as adjuvant
therapies to improve outcomes for patients (Jiang et al., 2018).
Based on a systematic review performed by Kluger (Ghaffari and
Kluger, 2014), alternative treatments in PD, such as acupuncture,
tai chi, gigong, yoga, music therapy, and vibration therapy, have
potential clinical or theoretical benefits for patients. Tomlinson
recommended that physiotherapy has short-term benefits in
ameliorating motor function and improving the QOL of patients
(Tomlinson et al., 2012). Among these adjuvant therapies,
acupuncture is the most commonly used in patients with PD (Lee
and Lim, 2017; Noh et al,, 2017; Jiang et al., 2018).

Although several systematic reviews have investigated the
efficacy of acupuncture, previous studies have mostly focused on
classical and electroacupuncture, especially electroacupuncture
(Jiang et al., 2018). There are few articles discussing the effects
of different types of acupuncture in patients with PD. While
a variety of definitions of the term acupuncture have been
suggested, this paper will adopt the definition suggested by
the World Health Organization: acupuncture literally means
puncturing with a needle. However, it may also involve the
application of other kinds of stimulation to certain points. In
this paper, the term acupuncture will be used in its broadest
sense to refer to any type of commonly used acupunctures
that simulate certain points with needles, lasers, electricity, or
pressure. Therefore, the specific types of acupuncture therapies
included in this manuscript are traditional body needling,
manual acupuncture, electroacupuncture, ear (auricular)

acupuncture, auricular pressure, scalp acupuncture, bee venom
acupuncture (BVA), abdominal acupuncture, acupoint catgut
embedding, and acupressure. Acupuncture-related therapies
include forms combined with moxibustion or medication, such
as warm needling, acupoint injection, hydroacupuncture, or
herbal decoction.

This review includes trials assessing a variety of different types
of acupuncture methods to provide an overall assessment of the
use of different types of acupuncture in PD patients.

METHODS

Data Sources and Search Strategy

For English publications, data were gathered from four separate
electronic databases, including Medline (Ovid), Embase (Ovid),
the Cochrane Library (Ovid), and PubMed. For Chinese
articles, online databases such as the China National Knowledge
Infrastructure (CNKI), China Biology Medicine (CBM) disc,
Chinese Scientific Journals Full-Text Database (VIP), and
Wanfang Database were searched. Searches were confined
to publications in the English and Chinese languages. No
restrictions were imposed on publication years. The reference
lists of the included studies were also manually searched to
identify relevant articles. The obtained studies were further
evaluated by review of titles and abstracts to exclude those not
meeting the criteria, and the full text was then read to determine
eligibility. Detailed search strategies are described in Appendix 1.

Study Selection

Types of Studies

Randomized controlled trials (RCTs) evaluating acupuncture-
related therapies in the treatment of PD were considered,
regardless of blinding, publication status, and length of
trial. Non-randomized uncontrolled trials were excluded.
Additionally, dissertations, cell culture or animal experiments,
case reports, case series, conference papers, and editorials were
excluded, as were articles published as abstracts only and some
types of crossover study designs.

Types of Participants

Study participants were patients who received a diagnosis of any
type of PD using standard diagnostic criteria, such as the UK
Parkinson’s Disease Society Brain Bank criteria (Rajput, 1993),
the criteria for the Diagnosis and Differential Diagnosis for
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Parkinson’s Disease of the 1984 Chinese National Conference for
Extrapyramidal Disease (Wang, 1985), different versions of the
Diagnostic Criteria of Parkinson’s disease in China (Liu, 2002;
Liu J., 2016), and diagnostic criteria for idiopathic PD (Jiang Y.
P.etal., 2006). Age, sex, ethnicity, or disease duration restrictions
were not applied.

Types of Interventions

Studies that involved the use of a combination of acupuncture-
related therapies with Chinese medicine (CM) were included.
These techniques encompass a wide range, as mentioned above
with regard to the definition of acupuncture; the definition
of acupuncture-related therapies included classical acupuncture
(with or without electrical stimulation, and manual or scalp
acupuncture), ear (auricular) acupuncture, auricular pressure,
BVA, abdominal acupuncture, acupoint catgut embedding
and acupressure, moxibustion (including direct and indirect
moxibustion and warm needling), or acupoint injection or
herbal decoction.

All the control groups received CM. For this paper, CM was
defined as an anti-Parkinson drug, including Madopar, levodopa,
carbidopa, and pramipexole, used alone or in combination. If the
control group received CM with other medicines or treatments,
acupuncture-related therapies would be the only intervention
that differed between the experimental and control groups.

The exclusion criteria included the following: (1) the study
design did not evaluate the effects of acupuncture-related
therapies on PD symptoms; (2) the experimental group consisted
of more than three interventions; (3) the study compared
different types of acupuncture or interventions; and (4) the study
reported insufficient information or incorrect data, or it was a
republished article.

Types of Outcome Measures

Various outcome measures were used in the selected studies.
The Unified Parkinsons Disease Rating Scale (UPDRS) is
the most commonly used rating scale and consists of four
segments: UPDRS-I (mentation, behavior, and mood); UPDRS-
II (activities of daily living); UPDRS-III (motor); and UPDRS-
IV (complications) (Asakawa et al., 2016). Scores range from
0 to 199, with higher scores indicating greater disability. The
primary outcome indicators included UPDRS-total, UPDRS-II,
and UPDRS-III scores.

The secondary outcomes included UPDRS-I, UPDRS-1V,
Hamilton Depression Scale (HAMD), and PDQ-39 scores,
Madopar dosages, and HAMD and Mini-Mental State
Examination (MMSE) scores. We used the 17-item HAMD
to measure the severity of depressive symptoms in patients with
PD. The total HAMD score can range from 0 to a maximum of
54 points, with higher scores indicating more severe depression.
QOL was assessed by the Parkinson’s Disease Questionnaire
(PDQ-39), which consists of 39 questions distributed across eight
domains (including mobility, activities of daily living, emotional
well-being, stigma, social support, cognitions, communication,
and bodily discomfort). Each item is rated on a 5-point scale
(0-4) (Hagell and Nygren, 2007). Lower scores reflect better
QOL. The dosages of Madopar were calculated in milligrams;

and the lower the dosage, the lower the dependence on the drug.
PD-related cognitive impairment was measured by the MMSE,
which includes 11 questions (Folstein et al., 1975). Higher scores
reflect better cognitive function.

Data Extraction

First, one reviewer (WXP) identified duplicate literature using
Note-express 3.2.0, scanned the titles and abstracts of the
literature, and classified the papers into different categories
according to inclusion and exclusion criteria (first scan). Then,
according to the predefined criteria, two independent reviewers
(WXP and WH) read the full texts of all potentially eligible
studies. The characteristics of each study (author, publication
year, and originating country), patient information (age, sex,
number, and disease duration), intervention and control groups
(frequency and types of therapy), outcome measures, the results,
and adverse events were extracted. The means and standard
deviations (mean = SD) of the primary and secondary outcomes
were retrieved from the articles. If data were reported at different
time points, those from immediately after the intervention
were used. If studies presented insufficient data or uncertain
information, we contacted the corresponding authors. Any
discrepancies about study inclusion and data extraction were
resolved by discussion.

Quality Assessment

The methodological quality of the studies was assessed
by the Cochrane risk of bias assessment (version 5.1.0)
(Higgins and Green, 2011). This tool covers seven domains:
random sequence generation; allocation concealment; blinding
of patients, personnel, and outcome assessors; incomplete
outcome data; selective outcome reporting; and other sources
of bias. Each domain in the assessment was judged as having
a low, unclear, or high risk of bias. We defined high-quality
articles as those having a low risk of bias in four or more
domains. Disagreements between the reviewers were resolved
by discussion.

Data Analysis
The results of each trial were combined using standard meta-
analytic methods to estimate an overall effect for acupuncture-
related therapies plus CM vs. CM. Since all outcomes were
continuous variables, weighted mean differences (WMDs), with
95% Cls, were calculated using RevMan 5.4.1 (Reviewer Manager
Software 5.4.1; Cochrane Collaboration, Oxford, UK) (Fleiss,
1993). Statistical heterogeneity was assessed using the I? statistic.
When P > 0.1 and I? < 50%, the included trials were considered
to be homogeneous, and the fixed-effects model was used
for analysis. However, when P < 0.1 and I*> > 50%, which
implied that the included studies were heterogeneous, a random-
effects model was used to obtain more reliable outcomes. For
all analyses, P < 0.05 was considered statistically significant.
For the primary outcomes, meaningful improvements were
assessed by the minimal clinically important change (MCIC)
(Schrag et al., 2006).

To investigate whether the treatment effect differed across
the different intervention categories, we used subgroup analyses

Frontiers in Aging Neuroscience | www.frontiersin.org

July 2021 | Volume 13 | Article 676827


https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/aging-neuroscience#articles

Wen et al.

Acupuncture-Related Therapies for Parkinson’s Disease

conducted for each primary and secondary outcome to perform
subgroup difference tests. Subgroup analyses were performed
for abdominal acupuncture, self-acupressure, catgut embedding,
moxibustion, herbal decoction, and classical acupuncture
treatment (AT). We use sensitivity analyses to judge the influence
of each article on the overall effect of the results and to assess
the robustness of our analysis. We removed each of the included
studies one by one before the effect-size calculation and excluded
articles that resulted in high heterogeneity or changed the pooled
effect on outcomes.

Other methods of AT, such as BVA, acupoint injection,
abdominal acupuncture, and auricular pressure, were analyzed
in a qualitative manner because the number of included articles
was too small or the data were too inadequate for extraction, and
meta-analysis could not be carried out.

RESULTS

Study Characteristics

Initially, 1,585 potential articles were identified, of which 565
articles were excluded because of data duplication. After the
titles and abstracts were screened, 798 of them were excluded. A
further 156 articles were rejected due to lack of available data (the
outcomes were not relevant or the data were inadequate), being in
other languages, being on an unrelated topic, not being an RCT,
not being an intervention, not including CM in the control group,
or other reasons (such as a review, abstract, duplications, and
insufficient information). The remaining 66 articles were read in
full to establish eligibility. Of these 66 articles, five trials could
not be meta-analyzed: (1) the data from one trial (Liu et al.,
2015) could not be extracted because they were only available in
graph form; (2) three trails (Wen et al., 2008; Hartmann et al.,
2016; Cho S. Y. et al,, 2018) published the changes in means and
standard deviations; and (3) one trial (Cho et al., 2012) published
only median and interquartile range data. Finally, 66 studies
were included in this systematic review, and only 61 RCTs were
included in the quantitative synthesis (Figure 1).

Study Quality

Thirty-nine (59.09%) studies described the methods of random
sequence generation, 27 (40.91%) of which used a random
number table, and seven (10.61%) used a computerized random
number generator. Among these 39 studies, information on
concealment of treatment allocation (using sealed opaque
envelopes) was also poorly reported [5 (7.57%)]. Eleven (15.15%)
studies showed a low risk of bias regarding the blinding
of participants and personnel. Twelve (18.18%) studies were
assessed as low risk regarding the blinding of assessors. Finally,
only six (9.10%) studies reported protocols, and six (9.10%)
studies stated intention to treat (ITT) as the primary method of
analysis. Almost all the trials had no information on other risks
of bias (Figures 2, 3).

Interventions

The combination of acupuncture-related therapies with CM
was adopted in the experimental group. Table 1 summarizes
the detailed information on individual trials. Among them, 19

(28.79%) studies adopted special methods of AT: BVA (Cho et al.,
2012; Hartmann et al., 2016; Cho S. Y. et al., 2018), abdominal
acupuncture (Wen et al., 2008), acupoint injection (Liu et al.,
2015), self-acupuncture (Yuen et al., 2020), catgut embedding
(Hu et al.,, 2014; Zhu, 2016), moxibustion (Zhang et al., 2005;
Deng et al., 2014; Wu, 2014; Shen et al.,, 2018, 2019), and herbal
decoction (Zhang and Jiang, 2010; Hu, 2018; Xiao and Zhang,
2018; Cheng, 2019; Huo et al., 2019; Zhao, 2019).

The control group all received CM, while seven (10.61%) of
them used additional drugs to address the complications of PD.
Fluoxetine (three articles) (Xia et al., 2013; Tian et al., 2016; Zhao,
2019) and triple viable bacteria (one article) (Xie et al., 2016) were
added to CM for PD-related depression. Tolterodine was used in
one study (Chen et al., 2012) for PD-related overactive bladder
syndrome. Alprazolam (Huo et al., 2019) and donepezil (Lin Z.
C.etal., 2018) were used separately for PD-related sleepiness and
cognitive decline.

Effects of the Intervention

Primary Outcomes

Unified Parkinson’s Disease Rating Scale-Total

There were significant benefits on the UPDRS-total scores in
the experimental group compared with the control group (MD:
—7.37,95% Cls: —8.91 to —5.82, P < 0.01). Heterogeneity existed
across the trials (x? = 275.36, P < 0.01, I> = 88%). Similarly,
non-significant differences were observed among the subgroups
(x? =6.37, P =0.09, I = 52.9%) (Figure 4).

Unified Parkinson’s Disease Rating Scale-1I (Activities of
Daily Living)

The UPDRS-II scores improved with acupuncture-related
therapies combined with CM (MD: —3.96, 95% ClIs: —4.96 to
—2.95; P < 0.01). Heterogeneity existed across the trials (x> =
77.91, P < 0.01, I> = 78%). Similarly, non-significant differences
were observed among the subgroups (x? = 6.27, P = 0.10, I> =
52.1%) (Figure 5).

Unified Parkinson’s Disease Rating Scale-11I (Motor)
UPDRS-III  scores were significantly decreased in the
experimental group compared with the control group (MD:
—3.90, 95% CIs: —4.33 to —3.47, P < 0.01). Heterogeneity
existed among the included trials (x? = 77.67, P < 0.01, I> =
68%). Significant differences in UPDRS-III scores were observed
among the subgroups of different types of acupuncture (x? =
38.43, P < 0.01; I> = 92.2%) (Figure 6).

Secondary Outcomes

Unified Parkinson’s Disease Rating Scale-I (Mentation,
Behavior, and Mood)

As shown in Figure7, 14 RCTs reporting UPDRS-I scores
included 580 participants treated with acupuncture-related
therapies and 573 participants treated with CM. The pooled
results show a statistically significant improvement (MD: —1.27,
95% CI: —1.77 to —0.78, P < 0.01). The heterogeneity was
significant (x? = 131.97, P < 0.01; > = 90%). Significant
differences were observed among the subgroups (x? = 85.53, P
< 0.01, I> = 96.5%) (Figure 7).
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FIGURE 1 | Flow of the trial selection process.

Unified Parkinson’s Disease Rating Scale-1V (Complications)
As shown in Figure 8, 11 RCTs using the UPDRS-IV included
852 participants. The meta-analysis showed that the experimental
group was significantly superior to the CM group (MD: —1.32,
95% CI: —1.87 to —0.78, P < 0.01). The heterogeneity was
significant (% = 90.16, P < 0.01, I = 89%). Similarly, significant
differences were observed among the subgroups (x2 = 26.52, P <
0.01, I = 92.5%) (Figure 8).

39-Item Parkinson’s Disease Questionnaire

As shown in Figure9, in six RCTs, the combination of
acupuncture-related therapies and CM had a significantly greater
effect than CM (MD: —5.24, 95% CI: —10.01 to —0.48, P = 0.03).

The heterogeneity was significant (x> = 39.28, P < 0.01, I> =
87%). Similarly, significant differences were observed among the
subgroups (x2 = 25.27, P < 0.01, I> = 92.1%) (Figure 9).

Dosage of Madopar

Five RCTs including 351 participants used the reductions in the
dosage of Madopar to evaluate the treatment effects. The meta-
analysis showed that the experimental group was significantly
superior to the CM group (MD: —161.03, 95% CI: —246.12 to
—75.94, P < 0.01). The heterogeneity was significant (x? =
100.07, P < 0.01, I*> = 96%). Similarly, significant differences
were observed among the subgroups (% = 49.28, P < 0.01, I
= 95.9%) (Figure 10).
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FIGURE 2 | Demonstrate the risk of bias in the included studies.

Hamilton Depression Scale

The HAMD (17 items) scores improved with acupuncture-
related therapies combined with CM (MD: —2.38, 95% Cls:
—4.64 to —0.11; P < 0.05). Heterogeneity existed across the trials
(x2=71.73,P < 0.01, 1> = 93%). No significant differences were
observed among the subgroups (x? = 0.00, P = 0.95, I* = 0%)
(Figure 11).

Mini-Mental State Examination

We saw a greater increase in MMSE scores in the experimental
group than in the control group (MD: 2.63, 95% Cls: 1.43 to 3.83;
P < 0.01). There was no heterogeneity across the trials (x> =
0.03, P = 0.98, I> = 0%). No significant difference was observed
between the two subgroups (x? = 0.03, P = 0.87, I> = 0%)
(Figure 12).

Qualitative Analysis of Specific Methods
A qualitative analysis of specific methods of AT is described
as follows.

Bee Venom Therapy

Since 2012, only three RCTs have studied the efficacy of bee
venom therapy. The result of Cho’s study (Cho et al, 2012)
showed that the BVA group had significantly improved UPDRS-
II, UPDRS-III, and UPDRS-total scores as well as improvements
in several non-motor symptoms in both treatment groups after
8 weeks. After 6 years, Cho K. H. et al. (2018) performed
another RCT and found that the AT+BVA group had significant
improvements in the UPDRS-II4 III, UPDRS-II, UPDRS-III,
and postural instability and gait disorder (PIGD) scores than
the CM group (P < 0.01), but there was no evidence that the
AT+BVA group was superior to the SA+saline group. In 2016,
Hartmann et al. (2016) investigated the potential therapeutic
and neuroprotective effects of BV injections, in comparison

with saline placebo. No significant effects of BV were seen
on UPDRS-III scores.

Acupoint Injection

One publication was found examining the short- and long-
term benefits and safety of acupoint injections of kakkonein for
PD (Liu et al, 2015). An RCT was conducted in which 135
participants were divided into three groups: (1) AT-+Madopar;
(2) acupoint injection+Madopar; and (3) Madopar only. The
results showed that groups 1 and 2 were markedly superior to
group 3 on UPDRS-I and UPDRS-II scores (P < 0.05). When
groups 1 and 2 were compared, there was a non-significant
difference on UPDRS-I scores, while the acupoint injection
group showed better efficacy than the AT group on UPDRS-III
scores (P < 0.05).

Abdominal Acupuncture

Only one RCT evaluated the efficacy of abdominal acupuncture
for PD. Wen (Wen et al., 2008) observed the clinical effect
of abdominal acupuncture plus moxibustion for the treatment
of PD. They reported that the abdominal acupuncture plus
moxibustion group showed better efficacy than the control group
on UPDRS-II and UPDRS-total scores.

Self-Acupressure

Yuen etal. (2020) investigated the efficacy of conduction and self-
acupressure (CE and SA) for improving PDQ-39 scores in PD
patients. They found that CE and SA had the potential to treat
non-motor symptoms, but inconclusive effectiveness based on
PDQ-39 scores was found between the two groups.

Acupoint Catgut Embedding

Two articles evaluated the efficacy of catgut embedding alone
or combined with other methods. Zhu (Zhu, 2016) evaluated
the efficacy of catgut embedding for PD and found that catgut
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Xiao 2018

Xie 2016

Xu 2020

Yang 2016

Yanga2006

Yangb2006

Yuen 2020

Zhang 2010

Zhang 2013

Zhang 2014

Znang 2015

Zhang 2016

Zhang 2020

Zhaoa2019

Zhaob2019

Zhou 2014

Zhou 2016

Zhu 2016
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FIGURE 3 | Risk of bias summary: review authors’ judgements about each
risk of bias item for each included study.

embedding plus CM had significant efficacy as compared with
the CM group. Another publication (Hu et al., 2014) reported
that catgut embedding in combination with herbal decoction
plus Madopar compared with Madopar alone was significantly
different based on UPDRS-I to III and UPDRS-total (P < 0.05).

Moxibustion

Five articles reported the efficacy of moxibustion [AT combined
with moxibustion (60%) or moxibustion alone (40%)].
Evaluation of the total efficacy across all the articles (Zhang
et al, 2005; Deng et al, 2014; Wu, 2014) yielded that the
experimental group was superior to the control group. Wu
(2014) mentioned that UPDRS-II scores could be improved by
mild moxibustion (P < 0.05), but there was no evidence that
the moxibustion group was superior to the control group on
UPDRS-I, UPDRS-III, UPDRS-1V, and UPDRS-total scores.
Shen et al. (2019) reported that UPDRS-II and UPDRS-III
scores could be improved by scalp electroacupuncture combined
with moxibustion plus CM. Shen et al. (2018) reported that the
experimental group significantly improved based on BBS and
PAC-QOL scores (P < 0.05), but there was no evidence that the
moxibustion group was superior to the control group based on
UPDRS-III scores.

Herbal Decoction

Six studies compared the effects of combined herbal medicine
and AT, all of which found that herbal decoction combined with
AT had a positive influence on PD symptoms (P < 0.05).

DISCUSSION

Summary of Results

Several publications have indicated that acupuncture is widely
and increasingly used as an adjuvant therapy in patients with
PD. Previous reviews tended to discuss one type of acupuncture
therapy, and most of them have discussed classical acupuncture
(including scalp and electric acupuncture) on PD, but only a
few referred to other types, such as BVA, catgut embedding,
and moxibustion. This study differed in offering some important
insights in discussing the various acupuncture-related therapies
for PD and bringing all the evidence together from the numerous
studies into one review to estimate the overall effect of the
combination of acupuncture-related therapies with CM vs. CM
alone. It also provided indirect comparisons of the different
acupuncture methods used.

In the meta-analysis, it was suggested that the overall effect of
acupuncture-related therapies combined with CM had significant
improvements on nine outcomes: UPDRS-total, UPDRS-II,
UPDRS-III, UPDRS-I, UPDRS-1V, PDQ-39, HAMD, Dosage of
Madopar, and MMSE measures. For the primary outcomes,
meaningful improvements were seen by MCIC. Subgroup
difference tests of different acupuncture-related therapies used
in the treatment of PD were implemented in this meta-analysis.
Non-significant differences were identified on UPDRS-total,
UPDRS-1I, HAMD, and MMSE scores. In contrast, the outcomes
regarding the UPDRS-III, UPDRS-I, UPDRS-1V, PDQ-39, and
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TABLE 1 | Characteristics of the included clinical trials involving acupuncture related therapy of Parkinson’s Disease.

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Bee venom acupuncture
Cho S. V. et al. Korea A.64.42 £824 A 10/14 A.5.08 + 3.68 A. AT+BVA C.CM 2 times a week for 1. UPDRSII+III 1.A>C, P =0.001 Mild pain or slight
(2018) B.61.33+820 B.16/8 B. 5.92 4+ 4.18 B. SA +saline 12 weeks 2. UPDRS I A>B, P =0.444 bleeding after AT, mild
C.64.07 +£6.33 C.5/10 C.4.53+3.25 3. UPDRS Il 2.A>C, P=0.001 itchiness or mild swelling
4. PIGD A>B, P =0.257 after BVA
5. PDQL 3.A>C, P =0.008
6. BDI A>B, P =0.793
7. MXE 4.A>C, P = 0.001
8. DCL A>B, P =0.244
Hartmannetal.  France A. 60.3;15 A.12/8 A.5.94.4 A. BV (100 ug) B. Placebo (NaCl ~ Once a month over 1. UPDRSIII Not significant Redness/itching at
(2016) B. 63.3;8 (Median; B. 8/12 B. 5.6;4 0.9%, 1mL) 11 months periods 2. BREF injection-site (B:6),
Interquartile range) (Median; 3. MMS insomnia (B:1, A:1),
Interquartile 4. LED nausea (B:9, A:3),
range) 5. PDQ-39 scores fatigue (B:10, A:2),
6. [123I]-FP-CIT dyskinesia (B:1, A:1),
bradycardia (B:2, A:0)
Choetal. (2012) Korea A. 55.0 (52.0, A.8/5 A. 6.0 (3.0,9.0) A. AT+CM C.Waiting group Twice a week for 8 1. Total UPDRS (I-V) 1.3.4 B>C, P < Itchiness (B:1)
66.0) B. 8/5 B.5.0 B. BVA+CM (C™M) weeks 2. UPDRSI 0.05 (eliminated from the
B. 57.0 (49.0, C.6/3 (2.0,10.0) 3. UPDRS I study). No other serious
69.0) C.5.0(4.0,7.0) 4. UPDRS Il adverse events reported
C. 57.0 (48.0, (Median; 5. UPDRSIV
68.0) (Median; Interquartile 6. UPDRSV
Interquartile range) range) 7. UPDRSVI
8. BBS
9. 30-m walking time
10. steps to walk
30-m
11. PDQL
12. BDI
Acupoint injection
Livetal (2015)  China A.629+84 A.16/29 A.6.4+29 A AT+ Madopar C.Madopar 3 times a week (only 1. UPDRSI 1.B>C,A>C, P NR
B.64.8 + 8.1 B. 19/26 B.5.8+25 B.Acupoint injection Monday/ 2. UPDRSII < 0.05AB
C.65.2+938 C. 20/25 C.6.0+£31 of Wednesday/ Friday) 3. UPDRSIII Not significant 2.
kakkonein+ Madopar for 8 weeks B>A, B>C, A>C, P
< 0.05
Abdominal acupuncture
Wen et al. (2008) China 62.14 +9.25 23/37 NR A. Abdominal AT+ B. Madopar n = 30 Once daily, 3 times a 1. UPDRS Total (I-IV) 1.3 A>B, P < 0.05 Ns

Moxibustion n = 30

2. UPDRS

3. UPDRS I
4. UPDRS Il
5. UPDRSIV

week for 3 months

2.4.5 Not significant

(Continued)
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Self-acupressure
Yuen et al. (2020) China A.63.77 +£1.41  A.13/9 A. 8.41 £ 1.27 A. conduction B. No additional Once dalily, twice at 1. CPDQ-39 total ~ Not significant Leg bruising (A:1) Upper
B.64.64 £ 257 B.10/4 B. 8.64 + 1.44 exercise and treatment maximum for 8 2. CDQ total respiratory infection
self-acupressure weeks (A:1; B:1) Fall (A:1)
Change of dosage of
PD medication (A:1)
Catgut embedding
Zhu (2016) China NR NR NR A. acupoint catgut B. CMn = 31 Every 15 days a time 1. UPDRS 1.A>B, P < 0.05 NR
embedding +CM n for 4 times
=31
Hu et al. (2014) China A.682+1.2 A. 10/30 A.6.08 £ 9.5 A. Bushenzhichan B. Madopar Decoction: once 1. UPDRSI 1.2.3.4A>B, P < No abnormal changes in
B.67.9+54 B. 11/29 B. 5.98 + 6.36 Decoction+ catgut daily for 3months 2. UPDRSII 0.05 biochemical indices
embedding+Madopar Catgut embedding 3. UPDRSIII
Once daily or every 4. UPDRS-Total
3 days for 3 months 5.
DosageofMadopar
Moxibustion
Shen et al. (2019) China A 739+ 115 A. 15/21 A.85+16 A AT+Warming B. CM+hemp seed Every other day for 1. UPDRSII 1.2A>B,P <0.05 NR
B.71.9+ 114 B. 16/20 B.7.1£15 Needle soft capsule 28 days 2. UPDRSII
Moxibustion+B 3. constipation score
4. medication
compliance
Deng et al. (2014) China A. 58 £ 6.0 A.5/10 A.41+15 A ScalpEA+ B. CM (Madopar+ 8 weeks 1. UPDRS-Total 1.A>B, P < 0.05 NR
B.60 £ 5.7 B. 6/9 B.4.6+1.2 Warming Needle Pramipexole) 2. total efficiency of 2.A>B, P < 0.01
Moxibustion+CM UPDRS
Shen et al. (2018) China A 74+ 11 A.12/18 A. 8.53 £ 1.55 A. AT+ Warming B. CM+hemp seed Every other day for 4 1. BBS 1.2A>B,P <0.05 NR
B.72 + 11 B. 13/17 B. 7.13 + 1.47 Needle soft capsule weeks 2. PAC-QOL
Moxibustion+B 3. UPDRS Il
Wu (2014) China 69.3+11.3 NR 3.57+1.21 A mid B. Madopar n = 32 Once daily for 15 1. UPDRSI 2.6 A>B,P <0.05 NR
moxibustion+ days 2. UPDRSII
Madopar n = 33 3. UPDRSIII
4. UPDRSIV
5. UPDRS-Total
6. total efficiency of
Webster score
Zhang et al. (2005) China 51-78 (66.8) 25/29 2 years—9 A. moxibustion B.CMn =236 Every other day for 1. total efficiency of 1.A>B,P <0.05 NR
years (herbs-artitioned) 15 days as a course UPDRS

+CMn =54

for 2 courses,
resting for 2-3days
between 2 courses

(Continued)
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Herbal Decoction
Zhao (2019) China A.55.76 £17.26 A.28/32 A.5.87 + A. AT+Shuyuzhi B. Once daily for 8 1. HAMD 1.2.3A>B,P < 0.05NR
B.57.54 £ 19.05 B.26/34 19.03 chan Decoction + Madopar+Fluoxetine weeks 2. UPDRS
B.5.37 + Madopar 3. DA
20.98
Huo et al. (2019)  China A.65.12 +8.25 A.15/26 A.7.27 £1.81 A. AT+Guiluerxian  B. CM (Madopar+  Once daily for 4 1. SL/TST/AT 1-8 A>B, P < 0.05 NR
B.64.89 +£8.17 B.17/24 B. 7.31 &+ 1.76 Decoction+CM Pramipexole) weeks 2. Nrem-S1-S4
+Alprazolam 3. PDSS
4. HAMD
5. UPDRS Il
6. TCM symptom
grading
7.5-HT
8. SP
Cheng (2019) China A.65.69 £5.21 A .17/28 A 319+ 122 A B.CM Once every other 1. UPDRS-Total 1.A>B,P<0.05 NR
B.65.63 £5.23 B.16/29 B. 8.12 &+ 1.23 ScalpAT+Shaogan day, 3 times a week 2. patient
Dingchan for 3 months satisfaction
Decoction+CM 3. complication rate
4. recurrence rate in
1 year
Xiao and Zhang  China A. 6228 +7.43 A.19/29 A. 7.27 £ 3.24 A. EA+Huanggibu B. CM (Madopar) ~ Once daily for 2 1. 1.A>B, P < 0.05 Chest distress (B:2)
(2018) B.63.83+7.62 B.21/27 B. 8.32 &+ 3.57 shen months hs-CRP/TNF-/IL-6  2.A>B, P =0.013 insomnia (B:1) anorexia
Decoction+CM 2. MMSE 3.A>B, P =0.006 (B:2)dizzy (A:1, B:2)
3. ADL drowsiness (A:1, B:2)
Hu (2018) China A.66.60 +4.82 A . 18/37 A 1470 £ A B. Carbidopa Once daily for 6 1. TCM syndrome 1-9A>B, P < 0.05 NR
B.66.42 +£4.78 B.20/35 3.85 AT+Bushentonggiao months integral
B. 14.62 + Decoction+ 2. UPDRSI/II/N
3.81 Carbidopa 3.P DQ-39
(months) 4.SAS
5. SDS 6.IL-1B
7.L-6
8.S0D
9.MDA
Zhang and Jiang  China A.69.3+7.6 A.15/17 A. 4.67 £ 2.10 A. Bushenhuoxue  B. Madopar Once daily for 3 1. UPDRSII 1.2.4A>B,P < 0.05NR
(2010) B.67.8 £ 9.1 B. 18/14 B. 5.08 + 1.32 Decoction+AT+ B weeks as a course 2. UPDRSIII 3.Not significant
for 3 courses, 3. UPDRSIV
resting a week 4. UPDRS-Total
between 2 courses 5. H-YStage
6. Dosageof
Madopar
7. total efficiency of
UPDRS

(Continued)
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TABLE 1 | Continued

References
country

Conducting Age (y)

Sex (F/M)

Disease
duration (y)

Experiment group Control group

Frequency (period) Outcome
measures

Adverse events
(group: number)

Results

Acupuncture Treatment
Xu et al. (2020) China

LiZ. etal. (2018) China

Kong et al. (2017) China

Kluger et al. (2016) USA

Wang et al. (2016) China

Xie et al. (2016)  China

A.61.7£10.28
B.61.95 £9.77

A.65.79 £ 6.07
B. 62.85 £ 5.00
C.62.17 £ 7.66

A.66.4+£6.5
B.6294+9.7

A.64.4£10.3
B.63.0+ 13.0

A.61+10
B.62+9
C.61+8

71.51 £6.06

A.18/15
B. 16/21

A. 6/8
. 6/7
C.3/9

oy}

A. 14/6
B. 13/7

A.17/30
B. 18/29

A. 15/15
B. 14/16
C. 15/16

47/61

A. 3.52 £ 2.78 A. EA+Madopar
B.3.26 + 2.32

A.5.14 £ 3.32 A. AT+CM
B. 5.08 & 4.73 B. SA+CM
C.7.33 £ 4.62

A.87.2 £53.2 A AT
B. 50.1 + 26.4
(months)

NR A. AT+CM

A. 5.63 + 1.83 A. EA+Madopar
B. 5.57 + 1.55 (2/100 HZ)

C. 6.12 £+ 1.31 B. EA+Madopar
(100 HZ)

A. AT+CM+Triple
Viable Bacterian =
53

5.7+4.1

B. Madopar

C.WG+CM

B. SA

B. SA+CM

C.Madopar

B:CM+Triple Viable
Bacterian = 53

UPDRSI
. UPDRS I
. UPDRS Il
. UPDRSIV
. Webster

4 days per week for 1.
2
3
4
5
6. PDSS
7
1
2
3
4

8 weeks

.SDS

. UPDRSII

. UPDRS Il

. PIGD

. fMRI:
DC/ReHo/ALFF

1. MFI-General
fatigue

2. MFI-Total
3.UPDRSIII

4. PDQ-39
GDS

ESS

. MFIS-Total

. MFIS-Physical

. MFIS-Cognitive
MFIS-Psychosocial
5. UPDRS I

6. PDQ-39

7. HADS Anxiety
8. HADS-Depression
9. PDSS

10. ESS

11. AES

3 times per week for 1. UPDRS
90 days 2. TAS

Twice weekly for 12
weeks

Twice weekly for 5
weeks

Twice-weekly
sessions at least 1
day apart for 6
weeks

AWM OO

1. HAMD

2. UPDRSI

3. UPDRS Il

4. UPDRSIII

5. UPDRSIV

6. UPDRS-Total

Once daily for 8
weeks

No serious adverse
events reported

1.A>B, P <0.05

2. A>B,P=0.121
3.A>B, P =0.054
4. A>B, P < 0.055.
A>B, P < 0.0586.
A>B, P =0.0017.
A>B, P <0.05

NR NR

1.A>B, P =0.09 1.a skull fracture after a
2-6, Not significant  fall;
2. A pelvic fracture, also
after a fall
3. exacerbation of
anxiety

Not significant Constipation (A:1)

1.B>C, P < 0.01 NR
2.B>C, P < 0.01

1.A>B,P<0.05 NR
6.A>B, P < 0.05

(Continued)
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TABLE 1 | Continued

References

Conducting Age (y)
country

Sex (F/M)

Disease
duration (y)

Experiment group Control group

Frequency (period) Outcome

measures

Results

Adverse events
(group: number)

Toosizadeh et al.  USA
(2015)

Wang et al. (2015) China

Chen et al. (2012) China

Yang et al. (2006a) China

Jiang X. M. etal.  China

(2006)

A.69.8+45
B.71.0+11.7

A.62.1+£87
B.59.1 £ 124

A. 65.60 £ 3.79
B. 61.93 + 3.67

49-73 (69)

A.65.60 £ 3.78
B. 60.80 + 3.63

A. 4/6
B. 3/2

A. 15/13
B. 11/9

A 11/19
B. 13/17

14/24 (Total)

A.7/8
B. 9/6

A.3.0+1.0
B.29+07

A. EA (4Hz or
100Hz)

A.29+29
B.27+23

A. EA+CM
(anti-Parkinsonian
drugs)

A.5.4+175 A EA+B
B.6.4 £2.15

8 months—6  A. ScalpET+AT +B

years 1 month n =19

A.5.40 £ 1.75 A. Scalp EA
B. 6.4 £2.14 +Madopar

B. ShamEA
(non-acupuncture
points, just turning
on the light of the
stimulator)

B.CM
(anti-Parkinsonian
drugs)

B. medication
(Madoparand
Tolterodine)

B. medication
(Benserazide-
Levodopa) n =
19

B. Madopar

Once a week for 3
weeks

Once every 3 days
for 2 months

6 times a week
(except Sunday) for
6 weeks

Every other day for

1. GOGapsway

2. GOGMstay

3. GOGML/Apsvvay
4. ankle sway

5. hip sway

6. ankle/hip.sway
7. SF-12(PCS)

8. SF-12(MCS)

9. ShortFES-|
10.VAS

11. UPDRS-Fall
12.UPDRS-Rigidity
13.UPDRSI
14.UPDRSII
15.UPDRS Il

1. UPDRSII
2. UPDRSIII
3. UPDRSIV
4. H-Y Stage
5. MoCA

8. HAMD

9. PSQl

10. ADL

11. PDQ-39

12. NO/TNF-o/IL-
1B/PGE2

13.
DA/Ach/NE/5-HT

1. frequency of
average urination of
24 h

2. frequency of
incontinence of 24 h
3. average urine
volume at a time

4. UPDRSII

1. UPDRS

10 times as 1 course 2. SODandcontene

for 4 courses,
resting for 7 days
between 2 courses

of peroxidation lipid

5 times 1 week for 6 1.Webster

weeks (total 30
times)

2. UPDRSIII

10. Not significant
11. A>B, P =0.39
12.A>B, P =0.05
13. A>B, P < 0.01
14. A>B, P =0.02

15.A>B, P < 0.001

2.A>B, P =0.036
4.56.7.

8. Not significant
9.A>B, P =0.034

1.234A>B,P <
0.05

1.2A>B,P <0.05

1.Not significant
2.A>B,P <0.05

NR

NR

Dry mouth, dry eye,
blurred vision,
decreased reaction/
intelligence/activity (A:3,
B:12), Urinary retention
(B:1), ALT, AST mild
elevation (B:1)

NR

Pain on acupuncture
area (A:1), Digestive
disorders (B:5), On-off
phenomenon (B:1)

(Continued)
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Chang et al. (2008) China A. 582+ 123 A.12/18 A.834+13 A AT+EA+ B. Madopar Once daily for 30 1. UPDRS 1.A>B, P < 0.05 NR
B.57.6 +11.9 B. 11/19 B.3.6 +£1.5 Madopar days
Zhang et al. (2020) China A.52.16 +£3.56 A.27/21 A. 4.46 £ 1.32 A. EA+ Pramipexole B. Pramipexole 6 times a week for 8 1. UPDRS 1.2.345A>B,P < NR
B.55.32 +£3.02 B.22/26 B.4.12+1.21 weeks 2. HAMD 0.05
3. PDSS
4. YKL-40
5. BDNF
Huang et al. (2020) China A. 6225 +9.31 A.28/52 A.3.71 £0.77 A. AT+ medication B. medication 6 times a week for 8 1. dysfunction of 1-6 A>B, P < 0.01 NR
B.61.94 +£8.41 B.30/49 B. 3.59 4+ 0.65 (Madopar+Bazhen weeks tremor syndrome
Decoction and 2. PDQ-39 Sl
Tianmagouteng 3. symptoms of
Decoction) syndrome of Qi and
blood deficiency
4. UPDRSI-III 5.
NMSQuest
6. NMSS
Zhao and Wang  China A.66.63 +5.71 A.15/17 A 45+27 A AT+B B. CM+ Paroxetine 6 times a week for 4 1. HAMD 1.A>B, P=0.000 NR
(2019) B.64.85 £ 6.14 B.15/16 B.42+29 weeks 2. UPDRS 2.A>B, P=0.019
Li et al. (2020) China A 71+5 A.16/14 A A B.CM 3 times a week for 1. UPDRS 1,3A>B,P <0.05 NR
B.68 +7 B. 17/13 6.2(6.49,9.16) ScalpEA+AT+CM 12 weeks 2.20-m walking time
B. and average interval
6.00(6.67,9.57) 3. PDQ-39
Wang et al. (2019) China A.66.24 £6.09 A.18/14 A. 6.55 £ 3.32 A. AT+ Madopar C. Madopar Once daily for 30 1. UPDRSI 1.A>C,P<0.01 NR
B.65.72 £5.67 B.17/15 B.7.156 +£ 3.47 B. AT days 2. UPDRSII A>B, P < 0.05,
C.65.43+6.82 C.15/16 C.6.82 +£2.98 3. UPDRSIII B>C, P < 0.05
4. UPDRSIV 23.45A>C,P
5. UPDRS-Total 6. < 0.05, A>B, P
MoCA <0.055.B>C, P
7. MMSE <0.056.7.A>C, P
8. ADL < 0.05,8. A>C, P
<0.01,A>B, P
< 0.05
Li and Wang China A 7216 £5.41 A 11/19 A.5.62 £ 2.31 A. AT+ Madopar B Madopar Once daily for 6 1. MoCA 1.2A>B,P <0.05 NR
(2018) B.73.36 £6.18 B.16/14 B.5.14 £ 3.14 weeks 2. MMSE
(months)
LinZ. C. etal. China A. 583+ 4.6 A. 18 A.33+0.9 A ScalpEA+B B. Donepezil + 6 times a week for 6 1. TMT-A/B 1.2.34A>B,P < Dizzy (A:1, B:1) tremor
(2018) B.59.2+4.4 B. 17 B.32+1.0 Cognitive weeks 2. MOCA 0.05 progress (A:1) stomach
training+CM 3. UPDRSII upset (B:1)
4. UPDRSIII
Wang et al. (2018) China A.56.0+5.6 A. 10/20 A. 7.0+ 1.5 A ScalpEA+CM B. CM (Madopar) 5 times a week for 6 1. UPDRS 1.A>B,P <0.05 NR
B.55.0 + 6.1 B. 8/22 B.8.0+20 weeks

(Continued)
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
LiG.S. etal China A.53.64 +£7.18 A.20/19 A.2.10 £ 1.34 A. EA+Madopar B. Madopar 3 times a week for 1. UPDRS 1.A>B,P<0.05 NR
(2018) B. 5298 £7.52 B.21/18 B.2.08 + 1.52 12 weeks
Lin D. etal. (2018) China A.63.4+43 A.18/12 A.53+26 A AT+CM B.CM Once daily for 4 1. UPDRSI 1.2.3. Not significant NR
B.61.6+5.8 B. 20/10 B.47+23 weeks 2. UPDRSII 4.5.6.A>B, P
3. UPDRSIII < 0.05
4. UPDRSIV
5. UPDRS-Total
6. WOQ-9
Liuetal (2018)  China A.64.68 £7.32 A 24/29 A.5.87 £ 2.54 A. EA+AT+ B. Carbidopa Once daily for 3 1. MDA 1-5A>B, P < 0.05 NR
B.63.78 £ 7.51 B.26/27 B. 5.66 + 2.78 Carbidopa months 2.50D
3.CystainC
4. UPDRS
5. PDQ-39
Sheng and Guo ~ China A.60.28 £3.15 A.18/20 NR A. AT+ Madopar B. Madopar Once daily for 15 1. dosage of 1.2.3A>B,P < 0.05NR
(2018) B.61.07 £3.28 B.19/19 days as 1 course for Madopar
3 courses, resting 2. clinical effects
for 57 days 3.
between 2 courses assessmentsresults
of motor function
Qinetal. (2016)  China A. 45-79 A. 15/30 NR A. EA+ Madopar  B. Madopar Once daily for 20 1. 1.A>B,P <0.05 NR
B. 46-65 B. 14/16 days dosageofMadopar
Tian et al. (2016)  China A.62.4+51 A. 9/41 A.33+05 A EA+B B. Every other day for 3 1. HAMD 1.2. A>B,P <0.05 NR
B.60.8 +4.4 B. 12/38 B.3.6+04 Madopar+Fluoxetine months 2. BDNF
Yang (2016) China A 73.45+7.21 A 6/14 NR A. EA+ levodopa  B. levodopa Once daily for 30 1. UPDRS 1.A>B, P <0.052. NR
B.76.86 £8.24 B.9/11 days 2. Webster Not significant
Zhang (2016) China A.58.4 +£6.9 A.16/24 A. 28.3 £10.2 A. AT+ Madopar B. Madopar Once daily for 45 1. UPDRS 1.A>B,P <0.05 NR
B.54.6+7.6 B. 18/22 B.26.4 +12.8 days
(months)
Zhou et al. (2016) China A.69.2 +4.6 A. 33/30 A. 7.43 £+ 3.85 A. Scalp EA+ B. Madopar Once daily for 8 1. UPDRSIIHIII 1.2A>B, P < 0.05 Dizzy (A:2) epigastric
B.70.1 + 4.4 B. 32/32 B. 9.32 + 3.45 Madopar weeks 2. PDSS discomfort (A:1)
drowsiness, (A:1)
hypotension (A:1, B:3)
insomnia (B:3) chest
distress (B:3)
constipation (B:2)
paropsia (B:1) anorexia
B1)
Liu B. (2016) China A.65.65+4.15 A 18/21 A.4.41 £2.01 A. EA+ Madopar ~ B. Madopar 3 times a week for 1. UPDRSI 1.2.34A>B, P NR
B.65.59 +4.18 B.16/19 B. 4.33 +2.04 12 weeks 2. UPDRSII < 0.05
3. UPDRSIII
4. UPDRSIV
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Liu and Wu (2016) China A.59+8 A.11/9 A.34+32 A ScalpEA+ B. Madopar 3 times a week for 1. frequency of 1.2A>B,P <0.05 NR
B.63 + 4 B. 8/12 B.41+£27 Madopar 30 times static tremor (EMG)
2. UPDRSIII
Suo et al. (2015)  China A.67.2+56 A.12/23 NR A. Neck Points plus  B. Madopar 6 times a week for 4 1. UPDRS 1.2.A>B,P <0.05 NR
B.66.8 +5.8 B. 10/25 ScalpeEA+ weeks 2. total efficiency of
Madopar Webster
Huang et al. (2015) China 62.7 £ 2.5 32/88 NR A. Transcranial C.Madopar n =40 Once dalily for 8 1. UPDRS NR NR
repetitiveAT (Dance weeks
tremor area)+
Madopar n = 40
B. AT (Dance tremor
area)+ Madopar n
=40
Zhang (2015) China A.63+9 A.12/20 A. 26.00 + A. AT+ Madopar B. Madopar Once daily for 30 1. UPDRS 1.2A>B,P <0.05 NR
B.66 + 6 B.10/18 11.97 days 2. total efficiency of
B.27.86 + UPDRS
9.59 (months)
Huang et al. (2014) China A.61+8 A.7/13 A.34+8 A. Scalp AT+ B. Madopar 5 times a week for 4 1. UPDRS 1.A>B, P < 0.001 NR
B.59+9 B. 8/12 B.35+6 Madopar weeks 2. PSQl 2. A>B, P < 0.005
Zhou et al. (2014) China A.63.1 +£4.54 A. 14/16 A. 4.73 £ 1.68 A. AT+ Madopar B. Madopar Once daily for 10 1. UPDRSI 1.23.A>B,P < NR
B.60.7 + 3.19 B. 13/17 B. 513+ 2.04 days as 1 course for 2. UPDRSII 0.05
4 courses, resting 3. UPDRSIII
for 3 days between 4. UPDRSIV
2 courses
Gu et al. (2013) China A.66 +8 A.13/10 A. 4.44 £+ 3.32 A. EA+ Madopar B. Madopar 3 times a week for 1. UPDRSI 1.245A>B, P NR
B.70+8 B. 10/15 B. 4.56 + 3.11 12 weeks 2. UPDRSII < 0.05 3.
3. UPDRSIII Not significant
4. UPDRSIV
5. UPDRS-Total
Xia et al. (2013) China A.71.84 +7.22 A.8/22 A.6.7+30 A EA+ B. Every other day for 3 1. HAMD 1.23. A>B,P < NR
B.71.93+8.12 B.10/20 B.5.8+£4.0 Madopar+Fluoxetine Madopar+Fluoxetine months 2. DA 0.05
3. total efficiency of
HAMD
Chen et al. (2013) China A.57-71(62.00) A.14/16 A. 4.8 A. AT+ Madopar B. Madopar Every other day for 3 1. UPDRS 1.3. A>B, P < 0.05 No abnormal changes in
B. 55-75 (65.05) B. 14/17 B.4.6 months 2. dosageof 2. Not significant biochemical indices
(average) Madopar
3. total efficiency of
UPDRS
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TABLE 1 | Continued

References Conducting Age (y) Sex (F/M) Disease Experiment group Control group Frequency (period) Outcome Results Adverse events
country duration (y) measures (group: number)
Liu and Jiang China A.52+8 A.10/12 A. 18.86 + A. AT+ Madopar B. Madopar Once daily for 30 1. UPDRS 1.2A>B,P <0.05 NR
(2013) B.51+6 B.11/10 7.95 days 2. H-Y stage
B.19.76 +
6.93 (months)
Hou et al. (2013)  China A. 67 =10 A.14/16 A.5.17 £ 1.84 A. EA+ Madopar B. Madopar 3 times a week for 3 1. UPDRS 1.2A>B, P NR
B.67 +£8 B.12/18 B.5.40 +1.75 months 2. TAS < 0.01/0.05
Zhuang and China A.61.27 £4.58 A. 12/19 A. 5.28 + 3.44 A. AT+ Madopar B. Madopar Once daily for 5 1. UPDRSI 1.2,345A>B,P < NR
Zhuang (2012) B.61.21 +£4.48 B.14/17 B.4.98 + 2.86 days as 1 course for 2. UPDRSII 0.05
8 weeks, resting for 3. UPDRSIII
2 days between 2 4. UPDRSIV
courses 5. UPDRS-Total
Xia et al. (2011) China A. 7194 +881 A .8/14 NR A. EA+ Madopar B. Madopar Once daily for 20 1. UPDRS 1. Not significant 2. NR
B.71.33+7.21 B.3/15 days 2. Webster A>B, P < 0.05
3. total efficiency of
Webster
Ren et al. (2011)  China A.59.1 £ 121 A. 38/52 A.1.8+0.3 A. AT+ Madopar B. Madopar Once daily for 30 1. UPDRSI 2.3456A>B,P NR
B.58.2 +11.9 B. 41/49 B.19+04 days 2. UPDRSII < 0.05
3. UPDRSIII
4. UPDRSIV
5. UPDRS-Total
6. total efficiency of
UPDRS
Huang et al. (2009) China A.65.60+3.78 A.7/8 A.5.40 £ 1.75 A. Scalp EA+ B. Madopar Once daily for 6 1. UPDRSII 1.A>B,P <0.05 NR
B.60.80 £ 3.63 B.9/6 B. 6.4 +£2.14 Madopar times a week, for 5 2. SPECT-values of
weeks rCBF
Yang et al. (2006b) China 49-73 (63.2) 11/15 8 months—5  A. ScalpEA+AT+  B. Madopar n =13 Once daily for 10 1. UPDRS 3.A>B, P <0.05 Mild drymouth Nausea,
years 7 Madopar n = 13 days as a course for 2. TCM syndrome and dizziness (A:1), mild
months 4 courses, resting 7 integral dizziness (B:2), nausea
days between 2 3. total efficiency of (B:3), subcutaneous
courses UPDRS hematocele (B:2)
Zhang et al. (2013) China A.66.80 £9.73 A 14/17 A.8.92 £ 2.29 A. AT (Thick B. Madopar 3 times a week for 3 1. UPDRS 1.2A>B,P <0.01 NR
B.66.67 £8.32 B.15/15 B. 7.79 + 2.15 needle+ Madopar months 2. TAS

Ach, Acetylcholine; AES, Apathy Evaluation Scale; ALT, Alanine aminotransferase; AST, Aspartate aminotransferase; ALFF, Amplitudes of low-frequency fluctuation,; AT, Acupuncture Treatment, BVA, bee venom acupuncture; BV, bee
venom; BBS, Berg balance scale; BSS, The Bristol Stool Scale; Bl, Barthel index; BDI, Beck Depression Inventory; CM, Conventional medication; COGAP sway, anterior-posterior central of gravity sway;, COGML sway, medial-lateral
central of gravity sway; COGML/AP sway, medial-lateral central of gravity sway to anterior-posterior sway; CDQ, custom-designed questionnaire; DA, dopamine; DCL, directional control; DC, degree centrality; EA, Electro-acupuncture;
ESS, Epworth Sleepiness Scale, fMRI, functional Magnetic resonance imaging; FES-I, Short Falls Efficacy Scale-International; HADS, Hospital Anxiety and Depression Scale; HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression
Scale; H and Y, Hoehn and Yahr; IL-18, the levels of interleukin-18;IL-6, interleukin-6; MDA, malondialdehyde; MMSE, Mini-mental status examination;, MoCA, Montreal cognitive assessment; MFI, the Multidimensional Fatigue Inventory;
MFIS, Modified Fatigue Impact Scale; MXE, maximum excursion; NO, nitric oxide; NE, norepinephrine; NR, not reported; PAC-QOL, Patient Assessment of Constipation Quality of Life scale; PDQL, Parkinson’s Disease Quality of
Life Questionnaire; PDQ-39, 39-item Parkinson Disease Questionnaire; PDSS, Parkinson’s Disease Sleep Scale; PIGD, postural instability and gait disturbance; PSG, polysomnography; PSQ)I, Pittsburgh Sleep Quality Index; PGE2,
prostaglandinE2; ReHo, regional homogeneity; SA, sham acupuncture; SAG, sham acupuncture group; SAS, self-rating Anxiety Scale.; SD, standard deviation;, SDS, self-rating Depression Scale; SF-12 (MCS), mental component
summary of the SF-12 health survey; SF-12 (PCS), Physical component summary of the SF-12 health survey; SOD, superoxide dismutase; SF, substance P; TAG, true acupuncture group; TAS, Tension Assessment Scale; TCM,
Traditional Chinese medicine; TNF- «, tumor necrosis factor- a; UPDRS, Unified Parkinson’s Disease Rating Scale; UPDRS I, behavior and mood subscale of the Unified Parkinson’s Disease Rating Scale; UPDRS II, activities of daily living
subscale of the Unified Parkinson’s Disease Rating Scale; UPDRS Ill, motor symptoms caused by Parkinson’s Disease subscale of the Unified Parkinson’s Disease Rating Scale; UPDRS |V, complications of therapy subscale of the Unified
Parkinson'’s Disease Rating Scale; VAS, visual analog scale; 5-HT, 5-hydroxytryptamine; WG, waiting group;, WHOQOL-BREF, Brief table of quality of Life measurement Scale (WHQO);,WOQ, The incidence rate of Wearing-off Questionnaire.
*Studies denoted as a or b distinguishes those published by the same first author and in the same year.
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Wen et al. Acupuncture-Related Therapies for Parkinson’s Disease
Experimental (o'} Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl IV, Random, 95% Cl
2.1.1 Moxibustion
Deng2014 29.01 5.1 15 329 0.68 15  3.8% -3.89 [-6.49, -1.29] .
Wu2014 20.37 5.61 33 25.67 6.67 32 3.7% -5.30 [-8.30, -2.30] -
Subtotal (95% Cl) 48 47  7.5%  -4.50 [-6.46, -2.53] <
Heterogeneity: Tau? = 0.00; Chi? = 0.48, df = 1 (P = 0.49); I?= 0%
Test for overall effect: Z = 4.48 (P < 0.00001)
2.1.2 Herbal decoction
Cai2016 4146 5.32 25 4519 6.17 25 3.6% -3.73 [-6.92, -0.54] -
Cheng2019 834 1.25 45 13.34 2.14 45  4.3% -5.00 [-5.72, -4.28] -
Zhang2011 314 16.84 32 4233 18.56 32 1.8% -10.93 [-19.61, -2.25]
Zhaoa2019 3046 6.82 60 378 10.45 60 3.6%  -7.34[-10.50, -4.18] -
Subtotal (95% CI) 162 162 13.3% -5.39 [-6.98, -3.80] L 2
Heterogeneity: Tau? = 0.96; Chi? = 4.44, df = 3 (P = 0.22); I>= 32%
Test for overall effect: Z = 6.65 (P < 0.00001)
2.1.3 Catgut embedding
Hu2014 42.63 15.92 40 51.02 18.15 40 21%  -8.39[-15.87,-0.91] -
Zhu2016 29.26 14.73 31 36.54 15.81 31 2.1% -7.28 [-14.89, 0.33] — . |
Subtotal (95% CI) 71 71 42% -7.84[-13.18, -2.51] -
Heterogeneity: Tau? = 0.00; Chi? = 0.04, df =1 (P = 0.84); I? = 0%
Test for overall effect: Z = 2.88 (P = 0.004)
2.1.4 AT
Chang2008 31.76 7.27 30 44.25 9.43 30 32% -12.49[-16.75,-8.23] -
Chen2013 20.7 5.62 30 325 8.48 31 3.5% -11.80[-15.40, -8.20] -
Gu2013 40.65 12.7 23 52.2 25.01 25 1.3% -11.55[-22.64, -0.46] -
Hou2013 516 155 30 543 16.11 30 2.0% -2.70 [-10.70, 5.30] - 1
Huang2014 31.35 221 20 364 2.85 20 4.1% -5.05 [-6.63, -3.47] -
Huang2015 75.881 4.585 40 77.884 4.87756 40  4.0% -2.00 [-4.08, 0.07] -
Li2020 27.2 13.51 30 38 13.06 30 24% -10.80 [-17.52, -4.08] -
Li b2018 39.85 10.21 39 48.98 10.97 39 31%  -9.13[-13.83,-4.43] S
Lin b2018 38.79 6.81 30 42.28 4.77 30 3.7% -3.49 [-6.47, -0.51] -
Liu2013 25.68 18.25 22 37.71 19.82 21 1.3% -12.03 [-23.43, -0.63] =
Liu2018 39.59 4.25 53 57.61 5.58 53 4.0% -18.02[-19.91, -16.13] -
Ren2011 3167 7.3 90 443 9.5 90 3.9% -12.63[-15.11,-10.15] =
Su02015 351 16.4 35 435 18.2 35 2.0% -8.40[-16.52,-0.28] -
Wang2018 322 29 30 4238 54 30 3.9% -10.60[-12.79, -8.41] R
Wang2020 55.57 13.94 30 56.65 18.51 31 1.9% -1.08 [-9.29, 7.13] - 1T
Wang b2019 39.43 19.18 32 50.82 26.82 31 1.3% -11.39[-22.94, 0.16]
Xia2011 15.86 4.09 22 17.33 5.31 18  3.7% -1.47 [-4.46, 1.52] T
Xie2016 2348 592 53 30.82 7.51 53  3.8% -7.34[-9.91, -4.77] -
Yang2016 554 6.14 20 59.2 8.26 20 3.1% -3.80[-8.31, 0.71] - T
Yanga2006 305 197 19 4641 20.5 19 1.1% -15.60 [-28.38, -2.82]
Yangb2006 306 216 13 455 22.6 13 07% -14.90[-31.89,2.09] ¢
Zhang2013 50.06 15.9 31 51.6 15.5 30 2.0% -1.54 [-9.42, 6.34] - 1
Zhang2015 33.81 147 32 36.25 15.82 28 2.1% -2.44 [-10.20, 5.32] - 1
Zhang2016 281 1741 40 365 12.6 40 24%  -8.40[-14.98, -1.82] -
Zhang b2020 40.73 3.21 48 48.24 3.41 48  4.2% -7.51[-8.83, -6.19] -
Zhaob2019 39.24 496 32 4557 5.33 31 3.8% -6.33 [-8.87, -3.79] -
Zhuang2012 31.75 14.27 31 40.8 12.09 31 2.4% -9.05 [-15.63, -2.47] - =
Subtotal (95% CI) 905 897 74.9% -7.86 [-9.91, -5.81] <
Heterogeneity: Tau? = 20.84; Chi? = 227.11, df = 26 (P < 0.00001); I> = 89%
Test for overall effect: Z = 7.51 (P < 0.00001)
Total (95% Cl) 1186 1177 100.0% -7.37 [-8.91, -5.82] 2
Heterogeneity: Tau? = 14.46; Chi? = 275.36, df = 34 (P < 0.00001); 12 = 88% f f t y
Test for overall effect: Z = 9.35 (P < 0.00001) 20 -10 0 1o e
- . Favours [experimental] Favours [control]
Test for subaroup differences: Chi?2 = 6.37. df = 3 (P = 0.09). 12 = 52.9%
FIGURE 4 | Comparison of acupuncture related therapies in terms of UPDRS-Total.

Qualitative analysis of specific methods indicated that they
were all good candidates for future clinical evaluations, especially
for non-motor symptoms of PD. Bee venom therapy and
abdominal acupuncture are widely used in the clinic and have
been suggested to be definitely effective (Awad et al.,, 2017).

Dosage of Madopar showed differences in the treatment effects
between the different interventions. However, since the data
within each method were limited and these comparisons were
based on indirect comparisons, the results should be interpreted
with caution.
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Wen et al.

Acupuncture-Related Therapies for Parkinson’s Disease

Experimental CM
| _Weigh
2.1.1 Moxibustion
Shen2019 153 3.9 36 19 4 36 6.5%
Wu2014 9.16 2.85 33 14.35 3.65 32  6.9%
Subtotal (95% Cl) 69 68 13.4%

Heterogeneity: Tau? = 0.35; Chi? = 1.45, df =1 (P =0.23); I’ =31%
Test for overall effect: Z = 6.08 (P < 0.00001)

2.1.2 Catgut embedding

Hu2014 10.99 4.86 40 13.93 4.53 40 6.2%
Subtotal (95% CI) 40 40 6.2%
Heterogeneity: Not applicable

Test for overall effect: Z = 2.80 (P = 0.005)

2.1.3 Herbal decoction

Hu2018 16.12 3.47 55 22.56 4.95 55  6.9%
Zhang2011 10.19 5.98 32 1472 6.27 32  4.8%
Subtotal (95% CI) 87 87 11.6%
Heterogeneity: Tau? = 0.32; Chiz=1.21,df =1 (P =0.27); 2= 17%

Test for overall effect: Z = 6.99 (P < 0.00001)

214 AT

Gu2013 8.61 3.78 23 13.96 6.37 25 4.9%
Huang2020 16.99 2.76 81 23.09 3.31 79 77%
Li a2018 9 44 14 10.33 5.28 12 3.8%
Lin 22018 317 21 18 337 33 17  6.5%
Lin b2018 9.76 3.35 30 9.37 281 30 6.9%
Liu a2016 8.52 3.84 39 1257 6.28 35 5.6%
Ren2011 8.72 282 90 13.03 3.56 0 7.7%
Toosizadeh 2015 108 6.6 10 166 7.9 5 1.3%
Wang b2019 8.21 4.09 32 13.83 6.92 31 5.0%
Xie 2016 8.23 3.34 53 10.43 3.98 58 7.2%
Xu 2020 23.06 7.25 33 27.19 103 37  3.5%
Zhou2014 11.03 6.74 30 14.67 4.98 30 4.8%
Zhuang2012 8.57 5.21 31 14.8 9.33 31 3.8%
Subtotal (95% CI) 484 475 68.8%

Heterogeneity: Tau? = 4.06; Chi = 66.03, df = 12 (P < 0.00001); I = 82%
Test for overall effect: Z = 5.44 (P < 0.00001)

Total (95% ClI) 680 670 100.0%
Heterogeneity: Tau? = 3.17; Chi2 = 77.91, df = 17 (P < 0.00001); I> = 78%
Test for overall effect: Z=7.71 (P < 0.00001)

Test for subaroup differences: Chi2 = 6.27. df =3 (P = 0.10). I =52.1%

FIGURE 5 | Comparison of acupuncture related therapies in terms of UPDRS-II.

Mean Difference
IV, Ran

Mean Difference

5% Cl 1V, Random, 95% CI

-3.70 [-5.52, -1.88]
-5.19 [-6.79, -3.59)]

—_—

-4.51 [-5.97, -3.06] L 2
-2.94 [-5.00, -0.88] —
-2.94 [-5.00, -0.88] -
-6.44 [-8.04, -4.84] —
-4.53[-7.53, -1.53] ——
-5.93 [7.59, -4.26] -

-5.35 [-8.29, -2.41]
-6.10 [7.05, -5.15]

-1.33 [5.10, 2.44]
-2.00 [-3.84, -0.16]

0.39 [-1.17, 1.95] -
-4.05 [-6.45, -1.65]
-4.31[-5.25, -3.37]
-5.80 [-13.84, 2.24]
-5.62 [-8.44, -2.80]
-2.20 [-3.60, -0.80]

-4.13[-8.27, 0.01]
-3.64 [-6.64, -0.64]
-6.23 [-9.99, -2.47]
-3.68 [-5.01, -2.35]

S —

——

_—
P
P —

-3.96 [-4.96, -2.95]

’ Il

-10 -5 0 5 10
Favours [experimental] Favours [control]

Regarding abdominal acupuncture, due to the painless procedure
and effectiveness, it is easy to practice and worthy of clinical
promotion (Chen et al., 2007). Meanwhile, self-acupressure
can be promoted as a home-based therapy and conducive to
relieving non-motor symptoms, especially in the gastrointestinal
tract (Yuen et al., 2020). Moxibustion may be better for non-
motor symptoms, especially for PD-related constipation. For
depressive disorders associated with PD, classical AT proved
useful for depressive disorders in several clinical trials (Yeung
et al,, 2011). Based on syndrome differentiation, clinicians may
also prefer to use acupuncture combined with herbal decoction
to treat PD-related depression. Moreover, compared with manual
acupuncture, BVA, catgut embedding, and acupoint injection
are all improved forms of classical acupuncture and are easy to
promote due to the increased stimulation effect, longer lasting
stimulation without additional biological effects, and lower
expense (Zhu, 2016; Sheng et al., 2019).

Adverse Events and Safety

Only 13 (19.70%) articles discussed adverse events, two (Cho
et al,, 2012; Xu et al., 2020) (3.03%) of which reported that there
were no adverse events, and 12 (Jiang X. M. et al., 2006; Yang et al.,
2006b; Chen et al.,, 2012; Cho et al., 2012; Hartmann et al., 2016;
Kluger et al., 2016; Zhou et al., 2016; Kong et al., 2017; Cho S. Y.
et al,, 2018; Lin Z. C. et al,, 2018; Xiao and Zhang, 2018; Yuen
etal., 2020) (18.18%) publications reported the details of adverse
events. The remaining two (Chen et al., 2013; Hu et al., 2014)
(3.03%) studies reported that there was no significant change
in biochemical parameters after treatment. No serious adverse
events related to acupuncture-related therapies were reported.

Mechanisms of Acupuncture-Related

Therapies
All the included RCTs stated that the rationale for method
selection was drawn from traditional CM (TCM) theory. Some
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Experimental CM Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% Cl 1V, Fixed, 95% CI
3.1.1 Moxibustion
Shen2018 33.98 6.81 30 35.66 6.79 30 1.5% -1.68[-5.12, 1.76] 1
Shen2019 339 6.3 36 357 69 36 2.0% -1.80 [-4.85, 1.25] -
Wu2014 6.17 2.21 33 719 221 32 15.8% -1.02 [-2.09, 0.05] B
Subtotal (95% CI) 929 98 19.3% -1.15[-2.12,-0.18] ’
Heterogeneity: Chi2 = 0.32, df = 2 (P = 0.85); I = 0%
Test for overall effect: Z = 2.32 (P = 0.02)
3.1.2 Herbal decoction
Hu2018 13.75 2.28 55 18.15 3.71 55 13.7%  -4.40[-5.55, -3.25] )
Huo2019 30.56 6.02 41 3595 7.35 41 22%  -5.39[-8.30,-2.48] —a
Zhang2011 21.71 15.34 32 26.18 13.26 32 04% -4.47[-11.50, 2.56] —
Subtotal (95% CI) 128 128 16.3%  -4.53 [-5.59, -3.47] ‘
Heterogeneity: Chi? = 0.39, df = 2 (P = 0.82); I = 0%
Test for overall effect: Z = 8.40 (P < 0.00001)
3.1.3 Catgut embedding
Hu2014 30.67 13.26 40 33.29 13.29 40  0.5% -2.62 [-8.44, 3.20] - 1
Subtotal (95% Cl) 40 40 0.5%  -2.62[-8.44,3.20] g
Heterogeneity: Not applicable
Test for overall effect: Z = 0.88 (P = 0.38)
3.1.4 AT
Chen2012 2998 8.26 30 33.58 8.59 30 1.0% -3.60 [-7.86, 0.66] -1
Gu2013 29.04 10.62 23 33.12 17.42 25 0.3% -4.08[-12.17,4.01] I
Huang2009 328 126 15 38.6 12.54 15 02% -5.80[-14.80, 3.20] B
Huang2020 15.36 2.27 81 21.05 3.65 79 204%  -5.69[-6.63, -4.75] el
Kluger2016 213 88 47 259 117 47 1.0%  -4.60[-8.79, -0.41]
Kong 2018 225 121 19 237 109 17 0.3% -1.20 [-8.71, 6.31] —
Lia 2018 21.64 13.68 14 19.25 9.21 12 0.2% 2.39 [-6.47, 11.25] ]
Lina2018 354 48 18 352 43 17 2.0% 0.20 [-2.82, 3.22] -
Linb2018 16.29 6.94 30 17.63 5.42 30 1.8% -1.34 [-4.49, 1.81] /1
Liua2016 28.95 10.59 39 32.24 15.68 35 0.5% -3.29 [-9.46, 2.88] I
Liub2016 26 4.1 20 33 45 20 2.6%  -7.00[-9.67,-4.33] -
Ren2011 11.73  2.94 90 16.58 3.08 90 23.5%  -4.85[-5.73,-3.97] bl
Toosizadeh 2015 19.1  10.9 10 372 116 5 01% -1810[-30.31,-589] ¥
Wang 2015 20.6 2.7 28 225 121 20 0.6% -1.90 [-7.30, 3.50] -
Wangb2019 28.31 12.58 32 31.72 16.92 31 0.3%  -3.41[-10.79, 3.97] _
Xie2016 7.88 4.21 53 10.67 5.09 53 58%  -2.79[-4.57,-1.01] =
Xu 2020 23.88 13.73 33 28.84 11.68 37 05% -4.96[-10.97, 1.05] — w |
Zhou2014 13.75 7.58 30 1542 6.53 30 1.4% -1.67 [-5.25, 1.91] -1
Zhuang2012 15.61 8.08 31 19.37 6.89 31 1.3%  -3.76 [-7.50, -0.02] - |
Subtotal (95% CI) 643 624 63.9% -4.58 [-5.11, -4.04] ’
Heterogeneity: Chi? = 38.54, df = 18 (P = 0.003); I> = 53%
Test for overall effect: Z = 16.82 (P < 0.00001)
Total (95% Cl) 910 890 100.0%  -3.90 [-4.33, -3.47] ¢
Heterogeneity: Chi? = 77.67, df = 25 (P < 0.00001); I2 = 68% -z;o i 1‘0 5 1‘0 2‘0
Test for overall eﬁegt: Z=17.92 (P <0.00001) Favours [experimental] Favours [control]
Test for subaroup differences: Chi? = 38.43. df = 3 (P < 0.00001). 12 = 92.2%

FIGURE 6 | Comparison of acupuncture related therapies in terms of UPDRS-III.

hypotheses for the underlying mechanism of acupuncture
in combination with Madopar have been proposed. Kluger
summarized the following: increased glucose metabolism, basal
ganglia-thalamocortical circuit activity, and reduced loss of
dopaminergic neurons (Ghaffari and Kluger, 2014). Xiao
suggested that acupuncture may work for PD in two ways: by
changing the expression of some genes and proteins, we can
recover the postsynaptic changes caused by dopamine loss and
reactivate the brain circuit with dysfunction (Xiao, 2015).

BVA possesses neuroprotective potential in neurodegenerative
diseases (Wehbe et al.,, 2019), and it is believed that antiapoptotic

and anti-inflammatory effects are potential mechanisms
(Ghaffari and Kluger, 2014). According to the results of Lu et al.
s study (Lu et al, 2019), moxibustion can effectively reduce
the death of substantia nigra neurons, suppress ferroptosis,
and increase tyrosine hydroxylase activity to protect neurons in
rats with PD. Abdominal acupuncture is based on holographic
medicine by acupuncture of the innate meridian system of
the abdomen, which may directly stimulate the “gut-brain”
and release neurotransmitters to act on target organs (Luo
et al., 2008). Based on the theory of meridians and acupoints,
catgut embedding acupuncture has longer-lasting stimulation
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Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, Random, 95% ClI
1.1.1 Moxibustion
Wu 2014 257 0.57 33 2.67 0.61 32 86% -0.10 [-0.39, 0.19] Bl
Subtotal (95% Cl) 33 32 8.6% -0.10 [-0.39, 0.19] ¢
Heterogeneity: Not applicable
Test for overall effect: Z = 0.68 (P = 0.49)
1.1.2 Herbal Decoction
Hu2018 582 1.16 55 8.71 1.65 55 8.0%  -2.89[-3.42,-2.36] -
Subtotal (95% Cl) 55 55  8.0% -2.80 [-3.42, -2.36] *
Heterogeneity: Not applicable
Test for overall effect: Z = 10.63 (P < 0.00001)
1.1.3 Catgut embdeding
Hu2014 1.38 0.72 40 226 1.76 40 7.9%  -0.88[-1.47,-0.29] =
Subtotal (95% Cl) 40 40 7.9% -0.88 [-1.47, -0.29] &
Heterogeneity: Not applicable
Test for overall effect: Z = 2.93 (P = 0.003)
1.1.4 AT
Gu2013 191 17 23 316 17 25 6.6% -1.25[-2.21,-0.29] e
Huang2020 6.55 0.82 81 8.09 1.13 79 86%  -1.54[-1.85,-1.23] Sl
Lin b2018 528 1.2 30 5.94 1.61 30 7.5% -0.66 [-1.38, 0.06] TEE |
Liu a2016 1.89 1.68 39 311 1.72 35 73% -1.22[-2.00, -0.44] —
Ren2011 7.06 1.69 90 7.38 1.16 90 8.3% -0.32 [-0.74, 0.10] |
Toosizadeh 2015 27 23 10 51 42 5 1.3% -2.40 [-6.35, 1.55]
Wang b2019 1.87 1.62 32 353 1.64 31 72%  -1.66[-2.47,-0.85] T
Xie2016 455 1.21 53 5.15 1.87 53 7.9%  -0.60[-1.20, -0.00] ]
Xu2020 552 1.44 33 9.08 3.44 37 58%  -3.56[-4.77,-2.35] =
Zhou2014 2.09 1.72 30 3.28 1.95 30 6.8% -1.19[-2.12,-0.26] =
Zhuang2012 1.74 1.28 31 291 046 31 82%  -1.17[-1.65, -0.69] -
Subtotal (95% Cl) 452 446 75.5%  -1.23 [-1.65, -0.81] <
Heterogeneity: Tau? = 0.34; Chi? = 43.18, df = 10 (P < 0.00001); I?=77%
Test for overall effect: Z = 5.69 (P < 0.00001)
Total (95% Cl) 580 573 100.0%  -1.27 [-1.77,-0.78] <&
Heterogeneity: Tau? = 0.72; Chi? = 131.97, df = 13 (P < 0.00001); I* = 90% _L '2 0 2 :1
iy effe(;t: 2=5.le (P_< 000001 Favours [experimental] Favours [control]
Test for subaroup differences: Chiz = 85.53. df = 3 (P < 0.00001). I> = 96.5%

FIGURE 7 | Comparison of acupuncture related therapies in terms of UPDRS-I.

on acupoints to improve the clinical effect. The mechanism of
acupoint injection may be related to neurogenic inflammation
of visceral tissue (Cao et al., 2001). Herbal medicine has been
proven to be effective in PD based on syndrome differentiation
(Wang et al, 2012). The combination of AT and herbal
medicine can enhance the therapeutic effect, especially for
PD-related complications.

Implications

Our results are consistent with most previous reviews in
that acupuncture-related therapies combined with CM as an
adjunctive treatment can significantly improve motor and non-
motor symptoms of PD. The early stage of PD is dominated by
motor symptoms, while the later stage is plagued by non-motor
symptoms more. Acupuncture-related therapy has been studied
fairly advanced in improving fatigue, sleepiness, depression,
constipation, and cognitive decline; and the effect is positive.
However, subgroup difference tests of different acupuncture
methods were also emphasized.

We discussed the clinically meaningful improvement by the
MCIC. Schrag’s study reported the threshold mean change in
UPDRS scores. Their findings suggested a mean change of at least
2-3 points in UPDRS-II scores, and 5 points in UPDRS-III scores
is meaningful (Schrag et al., 2006). Another study (Shulman et al.,
2010) showed that changes of 2.5 to 5.2 points (2.5 points for
minimal, 5.2 for moderate, and 10.8 for large) in UPDRS-III
scores represented clinically meaningful differences. In our study,
we found a —3.90 point improvement in UPDRS-III scores and
—3.96 point improvement in UPDRS-II scores. We found that
the total UPDRS scores in these two articles were a synthesis of
UPDRS-I, UPDRS-II, and UPDRS-III rather than a total score of
I to IV. Therefore, clinical improvements described in our article
refer to UPDRS-II and UPDRS-III scores, and we cannot draw
conclusions regarding UPDRS-total scores through MCIC.

Almost all patients with PD experience the deterioration
of body function. With insidious onset and slow progression,
PD patients need long-term management. Considering the
complications associated with anti-Parkinson drugs, they will
not choose to start early if PD symptoms did not interfere with
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Experimental Control Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
2.1.1 Herbal Decoction
Zhang2011 0.93 0.89 32 0.88 0.92 32 10.5% 0.05[-0.39, 0.49]
Subtotal (95% Cl) 32 32 10.5% 0.05 [-0.39, 0.49]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.22 (P = 0.83)
2.1.2 Moxibustion
Wu 2014 1.89 0.34 33 3.11 0.67 32 11.0%  -1.22[-1.48,-0.96] —
Subtotal (95% CI) 33 32 11.0% -1.22[-1.48, -0.96] L 4
Heterogeneity: Not applicable
Test for overall effect: Z = 9.21 (P < 0.00001)
21.3AT
Gu2013 1.09 0.95 23 196 1.1 25 10.0%  -0.87[-1.45,-0.29] T
Lin b2018 7.46 3.15 30 9.34 274 30 6.1%  -1.88[-3.37,-0.39] = =
Liu a2016 1.08 0.94 39 1.94 1.11 35 104%  -0.86[-1.33,-0.39] T
Ren2011 416 1.83 90 7.31 2.29 90 9.9%  -3.15[-3.76, -2.54] = —
Wang b2019 1.04 0.89 32 1.74 134 31 10.0%  -0.70[-1.26, -0.14] e
Xie2016 3.64 157 53 5.23 2.03 53 95%  -1.59[-2.28,-0.90] -
Xu2020 3.06 1.97 33 5.03 1.88 37 86% -1.97[-2.87,-1.07] e
Zhou2014 297 2.21 30 3.02 2.75 30 7.0% -0.05 [-1.31, 1.21] = T
Zhuang2012 3.23 207 31 6.01 2.88 31 71%  -2.78[-4.03,-1.53] — -
Subtotal (95% CI) 361 362 78.6% -1.52[-2.19, -0.86] -
Heterogeneity: Tau? = 0.83; Chi? = 57.54, df = 8 (P < 0.00001); I> = 86%
Test for overall effect: Z = 4.48 (P < 0.00001)
Total (95% CI) 426 426 100.0%  -1.32[-1.87, -0.78] D

Heterogeneity: Tau? = 0.68; Chi? = 90.16, df = 10 (P < 0.00001); I* = 89% '4 ‘2 0 2 4
Testiforioverall effes:t: “ =800 (P,< 0.00001) Favours [experimental] Favours [control]
Test for subaroup differences: Chi? = 26.52. df = 2 (P < 0.00001). 12 = 92.5%

FIGURE 8 | Comparison of acupuncture related therapies in terms of UPDRS-IV.

Experimental Control Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV. Random, 95% Cl IV, Random, 95% CI
3.1.1 Herbal Decoction
Hu2018 42.82 6.16 55 54.71 8.35 55 20.7% -11.89[-14.63, -9.15] -
Subtotal (95% Cl) 55 55 20.7% -11.89 [-14.63, -9.15] o>

Heterogeneity: Not applicable
Test for overall effect: Z = 8.50 (P < 0.00001)

3.1.2 Acupresser
CSYuen2020 4132 5.22 22 41.07 6.33 14 19.2% 0.25[-3.72,4.22] N
Subtotal (95% CI) 22 14 19.2% 0.25 [-3.72, 4.22] o
Heterogeneity: Not applicable

Test for overall effect: Z=0.12 (P = 0.90)

3.1.3AT

Kluger2016 216 122 47 245 15 47 17.1% -2.90 [-8.43, 2.63] ==
Kong2018 30.3 255 19 195 152 17 7.9% 10.80 [-2.75, 24.35]

Li2020 30.63 13.35 30 38.06 18.14 30 13.6% -7.43[-15.49, 0.63] = = I
Liu2018 4721 4.82 53 574 53 53 21.4% -10.19[-12.12, -8.26] T

Subtotal (95% Cl) 149 147 60.1% -4.52 [-11.09, 2.06] i
Heterogeneity: Tau? = 31.77; Chi? = 14.48, df = 3 (P = 0.002); I = 79%

Test for overall effect: Z=1.35 (P = 0.18)

Total (95% CI) 226 216 100.0% -5.24 [-10.01, -0.48] N

-20 -10 0 10 20
Favours [experimental] Favours [control]

Heterogeneity: Tau? = 26.62; Chi? = 39.28, df = 5 (P < 0.00001); I = 87%
Test for overall effect: Z=2.16 (P = 0.03)
Test for subaroup differences: Chi? = 25.27. df = 2 (P < 0.00001). 12 = 92.1%

FIGURE 9 | Comparison of acupuncture related therapies in terms of PDQ-39.
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Experimental Control

Mean Difference Mean Difference

Test for overall effect: Z = 3.71 (P = 0.0002)
Test for subaroup differences: Chi? = 49.28. df = 2 (P < 0.00001). 12 = 95.9%

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% CI
4.1.1 Herbal Decoction

Zhang2011 433.17 116.91 32 467.42 109.84 32 20.3% -34.25 [-89.83, 21.33] BT
Subtotal (95% CI) 32 32 20.3% -34.25 [-89.83, 21.33] -
Heterogeneity: Not applicable

Test for overall effect: Z = 1.21 (P = 0.23)

4.1.2 Caugut embdeding

Hu2014 378.89 177.02 40 747.94 166.56 40 18.9% -369.05 [-444.37, -293.73] ——

Subtotal (95% CI) 40 40 18.9% -369.05 [-444.37, -293.73] -

Heterogeneity: Not applicable

Test for overall effect: Z = 9.60 (P < 0.00001)

4.1.3 AT

Chen2013 4351  10.62 30 4975 12.38 31 222% -62.40 [-68.18, -56.62] -

Qin2017 521 73 45 672 64 25 21.5% -151.00[-183.93,-118.07] -

Sheng2018 504.43 179.34 38 726.15 251.44 38 17.1% -221.72[-319.92, -123.52] — e —

Subtotal (95% CI) 113 94 60.8% -134.40[-216.58, -52.22] i
Heterogeneity: Tau? = 4542.32; Chi? = 36.72, df = 2 (P < 0.00001); I* = 95%

Test for overall effect: Z = 3.21 (P = 0.001)

Total (95% CI) 185 166 100.0% -161.03 [-246.12, -75.94] -
Heterogeneity: Tau? = 8488.94; Chi2 = 100.07, df = 4 (P < 0.00001); I2 = 96% _5‘00 _2’50 5 2éo 5(‘)0

FIGURE 10 | Comparison of acupuncture related therapies in terms of Dosage of Madopar (mg).

Favours [experimental] Favours [control]

Test for overall effect: Z =2.05 (P = 0.04)
Test for subaroup differences: Chi2 = 0.00. df = 1 (P = 0.95). 2= 0%

FIGURE 11 | Comparison of acupuncture related therapies in terms of HAMD.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl IV, Random, 95% Cl
5.1.1 Herbal Decoction
Huo2019 1423 3.34 41 16.68 3.82 41 16.7% -2.45 [-4.00, -0.90] —=
Subtotal (95% CI) 41 41 16.7%  -2.45[-4.00, -0.90] .
Heterogeneity: Not applicable
Test for overall effect: Z = 3.09 (P = 0.002)
51.2 AT
Tian2016 1322 228 50 14.51 3.19 50 17.4% -1.29 [-2.38, -0.20] —
Xia2013 14.233 3.884 30 13.033 3.737 30 16.0% 1.20 [-0.73, 3.13] I~
Xie2016 13.547 3.154 53 14.225 4.654 53 16.7% -0.68 [-2.19, 0.84] -
Zhang b2020 9.11 3.34 48 1572 268 48 17.2% -6.61 [-7.82, -5.40] e
Zhaob2019 9.31 4.06 32 1358 3.65 31 16.0% -4.27 [-6.18, -2.36] _——
Subtotal (95% Cl) 213 212 83.3%  -2.35[-5.11, 0.40] et
Heterogeneity: Tau? = 9.25; Chi? = 71.65, df = 4 (P < 0.00001); I* = 94%
Test for overall effect: Z = 1.67 (P = 0.09)
Total (95% CI) 254 253 100.0%  -2.38 [-4.64, -0.11] i
Heterogeneity: Tau? = 7.41; Chiz = 71.73, df = 5 (P < 0.00001); I = 93% 4 2 5 2 j‘

Favours [experimental] Favours [control]

their daily lives (Thanvi and Lo, 2004). Therefore, clinicians
and researchers are eagerly seeking more strategies to increase
the efficacy and reduce the side effects of anti-Parkinson drugs.
Dosage of anti-Parkinson drug is a relevant and valid outcome
measure. Long-term use of anti-Parkinson drugs will have many
side effects, and with the progress of the disease, the amount
of anti-Parkinson’s drugs will gradually increase. Acupuncture-
related therapies, based on TCM syndrome differentiation, can
improve patients’ symptoms from different angles and reduce
medication, which is worth popularizing.

Merck (Marck et al., 2009) suggested that a multidisciplinary
approach would appear to be preferable. This meta-analysis
showed that there were non-significant differences in

UPDRS-total, UPDRS-II, HAMD, and MMSE scores. For
the secondary outcomes of the UPDRS-III, UPDRS-I, UPDRS-
IV, PDQ-39, and Dosage of Madopar, we found differences
between subgroups using different interventions, but we could
not determine which method was more effective. Therefore, large
and rigorous RCTs are recommended to directly compare the
different methods, or network meta-analysis is needed further.
In general, this systematic review and meta-analysis could not
provide prescriptions for individual treatment; instead, we hope
to offer therapists a menu of treatment strategies and help them
devise personalized interventions. Based on the results described
above, therapists can choose the most suitable method for PD
patients depending on the individual interests and complaints.
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r r Mean D Total Mean D Total Weigh
6.1.1 Herbal Decoction
Xia02018 26.25 5.64 48 2347 5.15 48 30.8%
Subtotal (95% CI) 48 48 30.8%
Heterogeneity: Not applicable
Test for overall effect: Z =2.52 (P = 0.01)
6.1.2 AT
Li2018 26.86 5.24 30 24.38 5.44 30 19.7%
Wang b2019 29.54 347 32 26.94 3.43 31 49.5%
Subtotal (95% CI) 62 61 69.2%

Heterogeneity: Chi? = 0.01, df = 1 (P = 0.94); 12 = 0%
Test for overall effect: Z = 3.49 (P = 0.0005)

Total (95% CI) 110 109 100.0%
Heterogeneity: Chiz = 0.03, df =2 (P = 0.98); I = 0%

Test for overall effect: Z = 4.30 (P < 0.0001)

Test for subaroup differences: Chi? = 0.03. df =1 (P = 0.87). 2 = 0%

FIGURE 12 | Comparison of acupuncture related therapies in terms of MMSE.
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Strengths and Limitations

The strengths of our article were as follows. Clinicians presently
prefer to use different types of acupuncture to ameliorate
the symptoms and complications of PD. We conducted a
comprehensive search for different types of acupuncture-related
therapies plus CM vs. CM. Studies with some methods, such as
BVA, catgut embedding acupuncture, and acupoint injection,
are still lacking, so we performed qualitative and quantitative
analyses according to the available data. In the meantime,
we performed a subgroup difference test of the different
acupuncture therapies used for PD. Recently, an increasing
number of clinicians and scientists have recognized that non-
motor symptoms of PD are detrimental factors in the QOL of
advanced PD patients (Asakawa et al., 2016). Previous reviews
paid less attention to PD-related non-motor symptoms, such
as fatigue, sleepiness, depression, constipation, and cognitive
decline. In our article, we evaluate the total therapeutic efficacy
and progression of PD by UPDRS-IV and UPDRS total scores.
Since the UPDRS has the weakness of less emphasis on important
non-motor symptoms (Movement Disorder Society Task Force
on Rating Scales for Parkinson’s Disease, 2003; Asakawa et al.,
2016), we used the PDQ-39 to assess QOL, the HAMD to
evaluate psychiatric symptoms, and the MMSE to further
evaluate cognitive function.

There are some limitations in this review. First, the
methodological quality of the included trials was generally
unsatisfactory. A total of 59.09% of publications described
the method of random allocation, and less than half of
studies conducted allocation concealment and blinding of the
participants and assessors. In the future, well-designed trials
following the CONSORT guidelines are required. Second, it is
possible that we may have missed relevant literature published in
non-English or non-Chinese languages. Third, we only extracted
data on immediate effects after treatment. We could not confirm

Temporary benefits are not sufficient for disease management,
and the long-term benefits of acupuncture-related therapies
need to be explored (Cho K. H. et al., 2018). Fourth, with
the exception for manual acupuncture, the number of included
studies examining other acupuncture-related therapies was
relatively small, resulting in limited power. Although cupping
therapy and scrapping therapy belong to acupuncture-related
therapies, we searched all the electronic databases, and we did
not find sufficient evidence.

CONCLUSION

To our knowledge, this is the first meta-analysis to investigate
the effects of different types of acupuncture as an adjuvant
for treating patients with PD. Acupuncture-related therapies
in combination with CM were noted to be safe and feasible.
In addition, our review emphasizes the differences between
varieties of acupuncture therapies being used in PD. The meta-
analysis demonstrated that there were non-significant differences
between subgroups with different acupuncture methods on the
UPDRS-total, UPDRS-1I, HAMD, and MMSE scores. Taking into
account the specialty of different acupuncture types and the
complex symptoms of PD, we recommend that patients could
have been treated with more intensive methods, resulting in great
success in treating motor and non-motor symptoms.
Considering the limitations, especially the relatively small
number of acupuncture-related therapies and the considerable
heterogeneity among studies, our results should be interpreted
with caution. Future large, randomized trials with strict
methodological quality and long-term follow-up are warranted.

DATA AVAILABILITY STATEMENT

the long-term effects because only a few articles provided data  The original contributions presented in the
on long-term outcomes. PD is a chronic and progressive disease. ~ study  are  included in  the article/supplementary
Frontiers in Aging Neuroscience | www.frontiersin.org 23 July 2021 | Volume 13 | Article 676827


https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/aging-neuroscience#articles

Wen et al.

Acupuncture-Related Therapies for Parkinson’s Disease

material, further inquiries can be directed to the
corresponding author/s.

AUTHOR CONTRIBUTIONS

XPW wrote the manuscript. LML, KBL, and ZYW

contributed to the conception. QW and SG search the
literature. XPW, HW, and LML were involved in the data

REFERENCES

Asakawa, T., Fang, H., Sugiyama, K., Nozaki, T., Kobayashi, §.,
Hong, Z. et al. (2016). Human behavioral assessments in current
research of Parkinson’s disease. Neurosci. Biobehav. Rev. 68, 741-772.
doi: 10.1016/j.neubiorev.2016.06.036

Awad, K., Abushouk, A. I, AbdelKarim, A. H., Mohammed, M., Negida, A.,
and Shalash, A. S. (2017). Bee venom for the treatment of Parkinson’s
disease: how far is it possible? Biomed. Pharmacother. 91, 295-302.
doi: 10.1016/j.biopha.2017.04.065

Cao, D. Y, Niu, H. Z, Zhao, Y., Zhu, Z. L, and Du, J. Q. (2001).
Neurogenic inflammation of the visceral organs evoked by electrical
stimulation of acupoint in rats. Chin. Acupunct. Moxibust. 21, 662-664.
doi: 10.3321/j.issn:0255-2930.2001.11.010

Chang, X. H., Zhang, L. Z., and Li, Y. J. (2008). Observation on therapeutic effect
of acupuncture combined with medicine on Parkinson disease. Chin. Acupunct.
Moxibust. 28, 645-647. doi: 10.13703/j.0255-2930.2008.09.031

Chen, S. Q., Chen, F., and Li, Z. B. (2013). Observation on the curative effect of
Acupuncture combined with Madopar on Parkinson’s disease. J. Hebei Trad.
Chin. Med. Pharmacol. 28, 33-34. doi: 10.3969/j.issn.1007-5615.2013.01.021

Chen, X. H, Li, Y., and Kui, Y. (2007). Clinical observation on abdominal
acupuncture plus Madopa for treatment of Parkinson’s disease. Chin. Acupunct.
Moxibust. 27, 562-564. doi: 10.13703/j.0255-2930.21007.08.034

Chen, Y. L., Feng, W. ], and Zhang, X. L. (2012). Parkinson’s disease combined
with overactive bladder syndrome treated with acupuncture and medication.
Chin. Acupunct. Moxibust. 32, 215-218. doi: 10.13703/§.0255-2930.2012.03.008

Cheng, Y. (2019). Study on the influence of shaogan dingchan decoction
combined with acupuncture therapy of seven points in skull base
of patients with Parkinson's disease. J. Sichuan Trad. Chin. Med.
37, 141-143.

Cho, K. H., Kim, T. H., Jung, W. S., Moon, S. K., Ko, C. N, Cho, S. Y., et al. (2018).
Pharmacoacupuncture for Idiopathic Parkinson’s Disease: a systematic review
of randomized controlled trials. Evid. Based Complement. Alternat. Med. 2018,
1-8. doi: 10.1155/2018/3671542

Cho, S. Y., Lee, Y.-E.,, Doo, K.-H., Lee, ].-H., Jung, W.-S., Moon, S.-K,, et al. (2018).
Efficacy of combined treatment with acupuncture and bee venom acupuncture
as an adjunctive treatment for Parkinson’s disease. J. Altern. Complement. Med.
24, 25-32. doi: 10.1089/acm.2016.0250

Cho, S. Y., Shim, S. R, Rhee, H. Y., Park, H. J., Jung, W. S., Moon, S.
K., et al. (2012). Effectiveness of acupuncture and bee venom acupuncture
in idiopathic Parkinson’s disease. Parkinsonism Relat. Disord. 18, 948-952.
doi: 10.1016/j.parkreldis.2012.04.030

Deng, C., Lao, J. X,, and Zhou, S. Y. (2014). Clinical observation of 15 cases
of Parkinson’s disease with motor dysfunction treated by Governor meridian
warm acupuncture combined with scalp acupuncture. Yunnan J. Trad. Chin.
Med. Mater. Med. 35, 60-61. doi: 10.16254/j.cnki.53-1120/r.2014.09.032

Fleiss, J. L. (1993). The statistical basis of meta-analysis. Stat. Methods Med. Res. 2,
121-145. doi: 10.1177/096228029300200202

Folstein, M. F., Folstein, S. E., and McHugh, P. R. (1975). “Mini-mental state”. A
practical method for grading the cognitive state of patients for the clinician. J.
Psychiatr. Res. 12, 189-198. doi: 10.1016/0022-3956(75)90026-6

Ghaffari, B. D., and Kluger, B. (2014). Mechanisms for alternative treatments in
Parkinson’s disease: acupuncture, tai chi, and other treatments. Curr. Neurol.
Neurosci. Rep. 14, 451-462. doi: 10.1007/s11910-014-0451-y

analysis. XPW, XLY, B], PGS, and CYW contributed to the
acquisition of data. All authors have read and approved the
final manuscript.

ACKNOWLEDGMENTS

Thanks are due to all authors for contributions for this paper, and
we appreciate the reviewers’ valuable comments.

Gu, K, Liu, K, Lu, Z. Y, Fan, X. P, and Zong, L. (2013). Clinical
observations on combined treatment of Parkinson’s disease using
acupuncture and medicine. Shanghai J. Acupunct. Moxibust. 32, 993-995.
doi: 10.3969/j.issn.1005-0957.2013.12.993

Hagell, P., and Nygren, C. (2007). The 39 item Parkinson’s disease questionnaire
(PDQ-39) revisited: implications for evidence based medicine. J. Neurol.
Neurosurg. Psychiatry 78, 1191-1198. doi: 10.1136/jnnp.2006.111161

Hartmann, A., Millner, J., Meier, N., Hesekamp, H., Meerbeeck, P., V.,
Habert, M. O., et al. (2016). Bee venom for the treatment of parkinson
disease - a randomized controlled clinical trial. PLoS ONE 11:e0158235.
doi: 10.1371/journal.pone.0158235

Higgins, J., and Green, S. (2011). Cochrane Handbook for Systematic Reviews of
Interventions, Version 5.1.0. Available online at: https://training.cochrane.org/
handbook (accessed January 02, 2021).

Hou, H., Zhang, H. F., and Qiao, H. W. (2013). Effect of 100 Hz electroacupuncture
in treating muscle rigidity of Parkinson Disease. Shanghai J. Acu Mox 32,
894-896. doi: 10.3969/j.issn.1005-0957.2013.11.894

Hu, J. (2018). Curative effect of traditional Chinese drugs for BushenTongqiao
combined with acupuncture in the treatment of Parkinson syndrome
of phlegm and blood stasis syndrome and its influence on oxidative
stress index. Modern ]. Integr. Trad. Chin. Western Medi. 27, 946-949.
doi: 10.3969/j.issn.1008-8849.2018.09.009

Hu, Y. Y, Hu, Y. Q, Chen, W, Huang, H, and Zhang, Q. P.
(2014). Effect of bushenzhichan decoction combined with cutgut
embedding on Parkinson’s disease. Chin. J. Gerontol. 34, 3249-3251.
doi: 10.3969/j.issn.1005-9202.2014.12.016

Huang, J. F., Liu, J. H, Tan, C. F, Wang, T. L, and Xu, Q. (2020).
Clinical study of acupuncture combined with bazhen decoction and
tianma gouteng decoction in the treatment of Parkinson's disease with
syndrome of qi and blood deficiency. J. Basic Chin. Med. 26, 1134-1137.
doi: 10.3969/j.issn.1006-3250.2020.08.030

Huang, L., Yan, X. S,, Han, B., and Yin, H. N. (2015). Clinical observation of
transcranial repeated acupuncture in the treatment of Parkinson's disease.
World Latest Med. Inform. 15, 35-36. doi: 10.3969/j.issn.1671-3141.2015.66.025

Huang, N., Huang, L. N, and An, J. M. (2014). Clinical effect observation of Fang’s
scalp acupuncture on insomnia of Parkinson’s disease. Shanxi J. Trad. Chin.
Med. 35, 348-349. doi: 10.13703/j.0255-2930.2019.07.022

Huang, Y., Zhuo, Y., Jiang, X. M., Tang, A. W., Li, D. ]., Shao, M, et al. (2009). Effect
of scalp acupuncture on regional cerebral blood flow in Parkinson’s disease
patients. China J. Trad. Chin. Med. Pharm. 24, 305-308.

Huo, Q. W,, Tan, F, Lin, D. X, and Jin, P. Q. (2019). Therapeutic
effect of Guilu Erxian decoction combined with acupuncture on sleep
disorders of parkinson's disease. Hebei J. Trad. Chin. Med. 41, 1337-1342.
doi: 10.3969/j.issn.1002-2619.2019.09.012

Jiang, F., Yang, T., Yin, H., Guo, Y., Namba, H., Sun, Z., et al. (2018). Evidence for
the use of acupuncture in treating Parkinson’s disease: update of information
from the past 5 years, a mini review of the literature. Front. Neurol. 9:596.
doi: 10.3389/fneur.2018.00596

Jiang, X. M., Huang, Y., Zhuo, Y., and Gao, Y. P. (2006). Therapeutic effect of scalp
electroacupuncture on Parkinson disease. . South Med. Univ. 26, 114-116.
doi: 10.3321/j.issn:1673-4254.2006.01.027

Jiang, Y. P, Wang, J., Ding, Z. T., Wu, J. ], and Chen, Y. (2006). Diagnostic criteria
for idiopathic Parkinson’s disease (2005). Chin. J. Clin. Neurosci. 40, 30-35.
doi: 10.3969/}.issn.1008-0678.2006.01.030

Frontiers in Aging Neuroscience | www.frontiersin.org

24

July 2021 | Volume 13 | Article 676827


https://doi.org/10.1016/j.neubiorev.2016.06.036
https://doi.org/10.1016/j.biopha.2017.04.065
https://doi.org/10.3321/j.issn:0255-2930.2001.11.010
https://doi.org/10.13703/j.0255-2930.2008.09.031
https://doi.org/10.3969/j.issn.1007-5615.2013.01.021
https://doi.org/10.13703/j.0255-2930.21007.08.034
https://doi.org/10.13703/j.0255-2930.2012.03.008
https://doi.org/10.1155/2018/3671542
https://doi.org/10.1089/acm.2016.0250
https://doi.org/10.1016/j.parkreldis.2012.04.030
https://doi.org/10.16254/j.cnki.53-1120/r.2014.09.032
https://doi.org/10.1177/096228029300200202
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1007/s11910-014-0451-y
https://doi.org/10.3969/j.issn.1005-0957.2013.12.993
https://doi.org/10.1136/jnnp.2006.111161
https://doi.org/10.1371/journal.pone.0158235
https://training.cochrane.org/handbook
https://training.cochrane.org/handbook
https://doi.org/10.3969/j.issn.1005-0957.2013.11.894
https://doi.org/10.3969/j.issn.1008-8849.2018.09.009
https://doi.org/10.3969/j.issn.1005-9202.2014.12.016
https://doi.org/10.3969/j.issn.1006-3250.2020.08.030
https://doi.org/10.3969/j.issn.1671-3141.2015.66.025
https://doi.org/10.13703/j.0255-2930.2019.07.022
https://doi.org/10.3969/j.issn.1002-2619.2019.09.012
https://doi.org/10.3389/fneur.2018.00596
https://doi.org/10.3321/j.issn:1673-4254.2006.01.027
https://doi.org/10.3969/j.issn.1008-0678.2006.01.030
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/aging-neuroscience#articles

Wen et al.

Acupuncture-Related Therapies for Parkinson’s Disease

Kluger, B. M., Rakowski, D., Christian, M., Cedar, D., Wong, B., Crawford, J., et al.
(2016). Randomized, controlled trial of acupuncture for fatigue in Parkinson’s
disease. Mov. Disord. 31, 1027-1032. doi: 10.1002/mds.26597

Kong, K. H, Ng, H. L, Li, W,, Ng, D. W,, Tan, S. I, Tay, K. Y., et al
(2017). Acupuncture in the treatment of fatigue in Parkinson’s disease: a
pilot, randomized, controlled, study. Brain Behav. 8, 1-6. doi: 10.1002/
brb3.897

Lee, S.-H., and Lim, S. (2017). Clinical effectiveness of acupuncture on Parkinson
disease: a PRISMA-compliant systematic review and meta-analysis. Medicine
96:¢5836. doi: 10.1097/MD.0000000000005836

Li, G. S, Duan, X. N,, and Cheng, M. (2018). Clinical observation of 39 cases of
Parkinson’s disease treated by acupuncture and Western medicine. Hunan J.
Trad. Chin. Med. 34, 111-112. doi: 10.16808/j.cnki.issn1003-7705.2018.07.048

Li, K. S, Xu, S. F, Li, J, Cheng, L, Li, G. N, Dai, M,, et al. (2020).

study of electroacupuncture combined with drugs for

Parkinson’s disease. Shanghai J. Acupunct. Moxibust. 39, 1654-1659.

doi: 10.13460/j.issn.1005-0957.2020.13.1038

Clinical

Li, Y. H, and Wang, Y. (2018). Clinical observation of Tongdu-
Tiaoshen acupuncture in the treatment of Parkinson’s disease
with mild cognitive impairment. China Naturopathy 26, 18-20.

doi: 10.19621/j.cnki.11-3555/r.2018.1410

Li, Z., Chen, J., Cheng, J. B., Huang, S. C.,, Hu, Y. Y., Wu, Y. J,, et al. (2018).
Acupuncture modulates the cerebello-thalamo-cortical circuit and cognitive
brain regions in patients of Parkinson’s Disease with tremor. Front. Aging
Neurosci. 10:206. doi: 10.3389/fnagi.2018.00206

Lin, D, Lai, X. S, Zhuang, Z. Q. and Yang, N. (2018). Clinical
observation on acupuncture of siguan acupoint for treating wearing-
off of Parkinson's disease. J. Zhejiang Chin. Med. Univ. 42, 157-159.
doi: 10.16466/j.issn11005-5509.2018.02.016

Lin, Z. C,, You, Y. M,, Yang, S. L., Zhong, H., Ye, X. Q,, and Jiang, Y. J. (2018).
Effect of electroacupuncture at baihui point in treatment of mild cognitive
impairment in Parkinson's disease. J. Anhui Univ. Chin. Med. 37, 31-35.
doi: 10.3969/j.iss1.2095-7246.2018.05.010

Liu, A. G, Wu, X. L, Xu, J. H, and Lu, B. Q. (2018). Influence
of acupuncture on serum MDA, SOD and cystatin C in Parkinson's
disease patients. Guid. J. Trad. Chin. Med. Pharmacol. 24, 104-106.
doi: 10.13862/j.cnki.cn43-1446/r.2018.22.032

Liu, B. (2016). Clinical study on acupuncture
Parkinson's ~ disease. China Health Stand. Manage.
doi: 10.3969/j.issn.1674-9316.2016.05.095

Liu, C. H,, Wang, R, Jin, Y. B,, Sun, Z. L, Zhou, X,, and He, J. Y. (2015).
Acupoint injection of kakkonein for early-or mid-stage Parkinson’s disease:
a multicenter randomized controlled clinical trial. Acupunct. Res. 40, 56-60.
doi: 10.13702/j.1000-0607.2015.01.011

Liu, C. L. (2002). Diagnostic criteria for Parkinson’s disease. Chin. J.
Neurosurg. 18:62.

Liu, J. (2016). Diagnostic criteria of Parkinson’s disease in China. Chin. J. Neurol.
Psychiatry 49, 268-271. doi: 10.3760/cma.j.issn.1006-7876.2016.04.002

Liu, X. T., and Wu, W. (2016). Clinical observation of Electroacupuncture
combined with Madopar in the treatment of motor dysfunction in Parkinson’s
disease. Chin. J. Integr. Med. Cardio Cerebrovasc. Dis. 14, 2600-2602.
doi: 10.3969/j.issn.1672-1349.2016.22.003

Liu, X. Y., and Jiang, Z. K. (2013). Clinical observation on acupuncture
for Parkinson’s disease. Shanghai J. Acupunct. Moxibust. 32, 461-463.
doi: 10.3969/j.iss1.1005-0957.2013.06.46 1

Lu, J, Liu, X. L., Tian, Y., Li, H., Ren, Z. X,, Liang, S., et al. (2019). Moxibustion
exerts a neuroprotective effect through antiferroptosis in Parkinson’s Disease.
Evid. Based Complement. Alternat. Med. 2019, 1-10. doi: 10.1155/2019/2735492

Luo, Y, Lvy H. T, Ye, Y, and Bo, Z. Y. (2008). Duscussion on the
relationship between Bo’s abdominal acupuncture therapy and the
theory of viscera and meridians. J. New Chin. Med. 40, 104-105.
doi: 10.3969/j.iss1.0256-7415.2008.09.066

Marck, M. A. V. D, Kalf, J. G, Sturkenboom, I. H. W. M., Nijkrake,
M. J., Munneke, M., et al. (2009). Multidisciplinary care for patients
with Parkinson’s disease. Parkinsonism Relat. Disord. 15, S219-S223.
doi: 10.1016/S1353-8020(09)70819-3

Movement Disorder Society Task Force on Rating Scales for Parkinson’s
Disease (2003). The Unified Parkinson’s Disease Rating Scale (UPDRS):

treatment  of
7, 128-129.

status and recommendations. Mov. Disord. 18, 738-750. doi: 10.1002/mds.
10473

Noh, H., Kwona, S., Cho, S. Y., Jung, W. S, Moon, S. K, Park, J. M,
et al. (2017). Effectiveness and safety of acupuncture in the treatment of
Parkinson’s disease: a systematic review and meta-analysis of randomized
controlled trials. Complement. Ther. Med. 34, 86-103. doi: 10.1016/j.ctim.2017.
08.005

Qin, X. W, Zhu, B. H,, and Feng, L. Y. (2016). Electroacupuncture combined with
Madopar in the treatment of 45 cases of vascular Parkinson’s disease. World
Latest Med. Inform. 16:232. doi: 10.3969/j.issn.1671-3141.2016.104.197

Rajput, D. R. (1993). Accuracy of clinical diagnosis of idiopathic
Parkinson’s disease. J. Neurol. Neurosurg. Psychiatry. 56, 938-939.
doi: 10.1136/jnnp.56.8.938

Ren, X. M., Shi, Y, Song, S. L, Hu, Q. X, and Han, Z. H. (2011).
Clinical study on acupuncture tonifying liver and kidney in the treatment
of Parkinson disease. Chin. Arch. Trad. Chin. Med. 29, 2470-2473.
doi: 10.13193/j.archtcm.2011.11.96.renxm.025

Schrag, A., Sampaio, C., Counsell, N., and Poewe, W. (2006). Minimal clinically
important change on the unified Parkinson’s disease rating scale. Mov. Disord.
21, 1200-1207. doi: 10.1002/mds.20914

Shen, L. R,, Wang, Q. D., Shen, L. P., Wang, P., Chen, X. L., Gu, J., et al. (2018).
Therapeutic observation of acupuncture-moxibustion plus ma ren capsules
for constipation in middle-late stage Parkinson disease. Shanghai ]. Acupunct.
Moxibust. 37, 1381-1385. doi: 10.13460/j.issn.1005-0957.2018.12.1381

Shen, L. R, Wang, Q. D., Shen, L. P, Wang, P., Chen, X. L, Gu, ], et al.
(2019). Clinical efficacy of acupuncture and moxibustion in treatment of
constipation in patients with middle- and advanced-stage Parkinson’s disease
and effect on medication compliance. Shanghai J. Trad. Chin. Med. 53, 63-66.
doi: 10.16305/j.1007-1334.2019.03.016

Sheng, G., and Guo, Z. (2018). Acupuncture in
of Parkinson's disease. Western J. Trad. Chin.
doi: 10.3969/j.issn.1004-6852.2018.10.037

Sheng, J. L., Jin, X. Q., Zhu, J. F., Chen, Y. D,, and Liu, X. (2019). The
effectiveness of acupoint catgut embedding therapy for abdominal obesity: a
systematic review and meta-analysis. Evid. Based Complement. Alternat. Med.
2019:9714313. doi: 10.1155/2019/9714313

Shulman, L. M., Baldini, A. L. G., Anderson, K. E., Fishman, P. S., Reich,
S. G, and Weiner, W. J. (2010). The clinically important difference
on the unified Parkinson’s disease rating scale. Arch. Neurol. 67, 64-70.
doi: 10.1001/archneurol.2009.295

Suo, Q. F.,, Wang, L. Y., and Peng, H. M. (2015). Clinical observation on 70 patients
with Parkinson’s disease treated by electro-acupuncture at neck points plus
scalp. J. Basic Chin. Med. 21, 860-861.

Thanvi, B. R., and Lo, T. C. N. (2004). Long term motor complications of levodopa:
clinical features, mechanisms, and management strategies. Postgrad. Med. . 80,
452-458. doi: 10.1136/pgm;j.2003.013912

Tian, Y., Dong, Q. L., and Liu, H. B. (2016). Efficacy of electro-acupuncture
combined with drug therapy on Parkinson’s disease with depression and its
influence on serum BDNF. Res. Integr. Trad. Chin. Western Med. 8, 289-291.
doi: 10.3969/j.issn.1674-4616.2016.06.003

Tomlinson, C. L., Patel, S., Mee, C, Herd, C. P, Clarke, C. E., Stowe,
R, et al. (2012). Physiotherapy intervention in Parkinson’s disease:
systematic review and meta-analysis. BMJ 345:¢5004. doi: 10.1136/bmj.
€5004

Toosizadeh, N., Lei, H., Schwenk, M., Sherman, S. J., Esternber, E., Mohler, ., et al.
(2015). Does integrative medicine enhance balance in aging adults? Proof of
concept for the benefit of electroacupuncture therapy in Parkinson’s disease.
Georontology 61, 3-14. doi: 10.1159/000363442

Wang, F., Sun, L., Zhang, X. Z, Jia, ], Liu, Z., Huang, X. Y., et al. (2015). Effect
and potential mechanism of electroacupuncture add-on treatment in patients
with Parkinson’s disease. J. Evid. Based Complement. Altern. Med. 2015:692795.
doi: 10.1155/2015/692795

Wang, X. D. (1985). Standard for diagnosing and distinguishing Parkinson’s
disease and Parkinsonian syndromes. Chin. J. Neurol. Psychiatry 18:256.

Wang, X. Y., Zhang, H. F, Li, L. H, and Wu, Z. H. (2016). Effect
of electroacupuncture at different frequencies on muscle rigidity in
Parkinson’s disease. Shanghai ]. Acupunct. Moxibust. 35, 413-415.
doi: 10.13460/j.issn.1005-0957.2016.04.0413

treating 38 cases
Med. 31, 108-110.

Frontiers in Aging Neuroscience | www.frontiersin.org

25

July 2021 | Volume 13 | Article 676827


https://doi.org/10.1002/mds.26597
https://doi.org/10.1002/brb3.897
https://doi.org/10.1097/MD.0000000000005836
https://doi.org/10.16808/j.cnki.issn1003-7705.2018.07.048
https://doi.org/10.13460/j.issn.1005-0957.2020.13.1038
https://doi.org/10.19621/j.cnki.11-3555/r.2018.1410
https://doi.org/10.3389/fnagi.2018.00206
https://doi.org/10.16466/j.issn1005-5509.2018.02.016
https://doi.org/10.3969/j.issn.2095-7246.2018.05.010
https://doi.org/10.13862/j.cnki.cn43-1446/r.2018.22.032
https://doi.org/10.3969/j.issn.1674-9316.2016.05.095
https://doi.org/10.13702/j.1000-0607.2015.01.011
https://doi.org/10.3760/cma.j.issn.1006-7876.2016.04.002
https://doi.org/10.3969/j.issn.1672-1349.2016.22.003
https://doi.org/10.3969/j.issn.1005-0957.2013.06.461
https://doi.org/10.1155/2019/2735492
https://doi.org/10.3969/j.issn.0256-7415.2008.09.066
https://doi.org/10.1016/S1353-8020(09)70819-3
https://doi.org/10.1002/mds.10473
https://doi.org/10.1016/j.ctim.2017.08.005
https://doi.org/10.3969/j.issn.1671-3141.2016.104.197
https://doi.org/10.1136/jnnp.56.8.938
https://doi.org/10.13193/j.archtcm.2011.11.96.renxm.025
https://doi.org/10.1002/mds.20914
https://doi.org/10.13460/j.issn.1005-0957.2018.12.1381
https://doi.org/10.16305/j.1007-1334.2019.03.016
https://doi.org/10.3969/j.issn.1004-6852.2018.10.037
https://doi.org/10.1155/2019/9714313
https://doi.org/10.1001/archneurol.2009.295
https://doi.org/10.1136/pgmj.2003.013912
https://doi.org/10.3969/j.issn.1674-4616.2016.06.003
https://doi.org/10.1136/bmj.e5004
https://doi.org/10.1159/000363442
https://doi.org/10.1155/2015/692795
https://doi.org/10.13460/j.issn.1005-0957.2016.04.0413
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/aging-neuroscience#articles

Wen et al.

Acupuncture-Related Therapies for Parkinson’s Disease

Wang, Y., Xie, C. L, Lu, L, Fu, D. L, and Zheng, G. Q. (2012). Chinese
herbal medicine paratherapy for Parkinson’s disease: a meta-analysis of
19 randomized controlled trials. Evid. Based Complement. Alternat. Med.
2012:534861. doi: 10.1155/2012/534861

Wang, Z., Zhang, H., and Zhang, D. W. (2019). Clinical effect evaluation of
acupuncture combined with benserazide intreatment of Parkinson syndrome.
J. Hubei Univ. Chin. Med. 21, 82-85. doi: 10.3969/].issn.1008-987x.2019.05.24

Wang, Z. J., Zhang, L. Y., Chen, J., and Xu, B. Z. (2018). Thereapeutic effect of
scalp electroacupuncture combined with benserazide on 30 cases of Parkinson’s
disease symptoms of myotonia. China Health Stand. Manage. 9, 104-105.
doi: 10.3969/j.iss1.1674-9316.2018.07.056

Wehbe, R., Frangieh, J., Rima, M., Obeid, D. E., Sabatier, J. M., and Fajloun,
Z. (2019). Bee Venom: overview of main compounds and bioactivities for
therapeutic interests. Molecules 24:2997. doi: 10.3390/molecules24162997

Wen, X, Li, Y. W,, and Duan, Q. (2008). Abdominal acupuncture plus
moxibustion for treatment of Parkinson disease rigidity in 30 patients. Acad. J.
Guangzhou Med. Coll. 36, 562-564. doi: 10.3969/j.issn.1008-1836.2008.01.016

Wu, A. G. (2014). Clinical observation of Mild moxibustion combined with
Madopar in improving daily activities of patients with Parkinson’s disease.
Global Trad. Chin. Med. 7, 535-536. doi: 10.3969/].issn.1674-1749.2014.07.009

Xia, Y., Ding, Y., Wang, H. D., Liu, W. G, Qiao, F, Pan, Q. H,, et al
(2013). Clinical study on electroacupuncture treatment of Parkinson’s
disease related depression. J. Shandong Univ. Trad. Chin. Med. 37, 29-31.
doi: 10.16294/j.cnki.1007-659x.2013.01.012

Xia, Y., Kang, B., Yang, N., and Liu, W. G. (2011). Electroacupuncture for 22
cases of vascular Parkinson’s syndrome. J. Tradit. Chin. Med. 52, 1056-1057.
doi: 10.13288/j.11-2166/r.2011.12.018

Xiao, D. Q. (2015). Acupuncture for Parkinson’s Disease: a review of clinical,
animal, and functional Magnetic Resonance Imaging studies. J. Tradit. Chin.
Med. 35,709-717. doi: 10.1016/50254-6272(15)30164-3

Xiao, G. Q., and Zhang, K. X. (2018). Clinical effect of modified Huangqi Bushen
decoction combined with acupuncture in treatment of Parkinson’s disease. Clin.
Res. Pract. 3, 122-123. doi: 10.19347/j.cnki.2096-1413.201825059

Xie, J. G., Wang, S., and Liang, Y. (2016). Clinical study on treatment of Parkinson
depression with acupuncture combined with triple viable bacteria. World Chin.
Med. 11, 2116-2119. doi: 10.3969/j.issn.1673-7202.2016.10.049

Xu, Y. W, Cai, X. W, Qu, S. S., Zhang, J. P., Zhang, Z. N,, Yao, Z. Y., et al.
(2020). Madopar combined with acupuncture improves motor and non-motor
symptoms in Parkinson’s disease patients: a multicenter randomized controlled
trial. Eur. J. Integr. Med. 34:101049. doi: 10.1016/j.eujim.2019.101049

Yang, D. H., Chen, H. D. and Fang, Z. (2006b). Observations on
the efficacy of Acupuncture plus western Drug on Rehabilitation
Treatment of Parkinson’s disease. J. Clin. Acupunct. Moxibust. 22, 16-18.
doi: 10.3969/j.issn.1005-0779.2006.06.009

Yang, D. H. Shi, Y., and Jia, Y. M. (2006a). Influence of acupuncture
plus drug in the amelioration of symptoms and blood antioxidant system
of patients with Parkinson disease. Chin. J. Clin. Rehabil. 10, 14-16.
doi: 10.3321/j.issn:1673-8225.2006.19.004

Yang, X. Y. (2016). Effectiveness of electroacupuncture combined with Levodopa
in the treatment of Parkinson’s disease. Chin. J. Pract. Nerv. Dis. 19, 103-105.
doi: 10.3969/j.issn.1673-5110.2016.13.063

Yeung, W. F., Chung, K. F,, Tso, K. C, Zhang, S. P., Zhang, Z. J., and
Ho, L. M. (2011). Electroacupuncture for residual insomnia associated with
major depressive disorder: a randomized controlled trial. Sleep 34, 807-815.
doi: 10.5665/SLEEP.1056

Yuen, C. S, Chua, K. K,, Lau, W. H., Zhuang, Z. Y., Chow, H. Y., and Li, M.
(2020). The effect of conduction exercise and self-acupressure in treatment
of Parkinson’s disease: a pilot study. Evid. Based Complement. Alternat. Med.
2020:7950131. doi: 10.1155/2020/7950131

Zhang, H. F., Zhou, S. J, Xuan, L. H, and Hou, H. (2013). Effect
of treating rigidity of Parkinson disease by penetration needling of
thick needle from Shenzhu Point. Chin. Arch. Trad. Chin. Med. 31,
2745-2747. doi: 10.13193/j.issn.1673-7717.2013.12.050

Zhang, J. F,, Sun, G. S., and Zhao, G. H. (2005). Observation on therapeutic effect
of herbs partitioned moxibustion on Parkinson’s Disease of 54 cases. Chin.
Acupunct. Moxibust. 25, 610-612. doi: 10.3321/j.issn:0255-2930.2005.09.004

Zhang, S. (2016). Observation on the curative effect of medicine combined with
acupuncture on Parkinson’s disease. J. Pract. Trad. Chin. Med. 32, 230-231.

Zhang, X, and Jiang, L. Z. (2010). Clinical observation of combined Chinese and
Western medicine in the treatment of 64 cases of Parkinson’s disease. J. China
Trad. Chin. Med. Inform. 2, 232-233.

Zhang, X. Y. (2015). Effective treating  Parkinson’s
disease by acupuncture plus medicine. Clin. J. Chin. Med. 7, 26-28.
doi: 10.3969/j.issn.1674-7860.2015.35.013

Zhang, Y. P, Liu, G. M, and Li, Y. M. (2020). Clinical observation
on treating Parkinson’s disease with depression by acupuncture
combined with Pramipexole. Beijing J. Trad. Chin. Med. 39, 594-597.
doi: 10.16025/j.1674-1307.2020.06.019

Zhao, J. Y. (2019). Acupuncture combined with Traditional Chinese medicine in
the treatment of 60 cases of Parkinson’s disease related depression. Zhejiang J.
Trad. Chin. Med. 54:344. doi: 10.3969/].issn.0411-8421.2019.05.027

Zhao, Y. P., and Wang, Y. (2019). Clinical observation on 32 cases of depression
with Parkinson’s disease treated by dredging governor vessel and regulating
spirit acupuncture combined with paroxetine. J. Gansu Univ. Chin. Med.
36, 58-62. doi: 10.16841/j.issn1003-8450.2019.02.14

Zhou, S., Pang, W., and Wu, L. (2016). Analysis of clinical efficacy and safety of
acupuncture combined with madopar in the treatment of Parkinson’s disease.
China Med. Pharm. 6, 11-13. doi: 10.3969/j.issn.2095-0616.2016.22.004

Zhou, W. H., Huang, R. C., and Zhao, B. B. (2014). Clinical observation of neelding
chorea-tremble zone, Siguan and Baihui point in the treatment of early and
middle stage Parkinson’s disease. J. Yunnan Univ. Trad. Chin. Med. 37, 27-29.
doi: 10.19288/j.cnki.issn.1000-2723.2014.06.008

Zhu, Z. Q. (2016). Clinical observation on the treatment of vascular
Parkinson’s disease by Catgut embedding. Chin. J. Pract. Nerv. Dis. 19:98.
doi: 10.3969/j.issn.1673-5110.2016.05.063

Zhuang, X., and Zhuang, L. X. (2012). Treatment of 31 cases of Parkinson’s
disease with Trembling three needles. Jiangxi J. Trad. Chin. Med. 43, 62-64.
doi: 10.3969/j.issn.0411-9584.2012.09.031

observation on

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Wen, Li, Wen, Wang, Wu, Yao, Jiao, Sun, Ge, Wen and Lu.
This is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums
is permitted, provided the original author(s) and the copyright owner(s) are credited
and that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Aging Neuroscience | www.frontiersin.org

26

July 2021 | Volume 13 | Article 676827


https://doi.org/10.1155/2012/534861
https://doi.org/10.3969/j.issn.1008-987x.2019.05.24
https://doi.org/10.3969/j.issn.1674-9316.2018.07.056
https://doi.org/10.3390/molecules24162997
https://doi.org/10.3969/j.issn.1008-1836.2008.01.016
https://doi.org/10.3969/j.issn.1674-1749.2014.07.009
https://doi.org/10.16294/j.cnki.1007-659x.2013.01.012
https://doi.org/10.13288/j.11-2166/r.2011.12.018
https://doi.org/10.1016/S0254-6272(15)30164-3
https://doi.org/10.19347/j.cnki.2096-1413.201825059
https://doi.org/10.3969/j.issn.1673-7202.2016.10.049
https://doi.org/10.1016/j.eujim.2019.101049
https://doi.org/10.3969/j.issn.1005-0779.2006.06.009
https://doi.org/10.3321/j.issn:1673-8225.2006.19.004
https://doi.org/10.3969/j.issn.1673-5110.2016.13.063
https://doi.org/10.5665/SLEEP.1056
https://doi.org/10.1155/2020/7950131
https://doi.org/10.13193/j.issn.1673-7717.2013.12.050
https://doi.org/10.3321/j.issn:0255-2930.2005.09.004
https://doi.org/10.3969/j.issn.1674-7860.2015.35.013
https://doi.org/10.16025/j.1674-1307.2020.06.019
https://doi.org/10.3969/j.issn.0411-8421.2019.05.027
https://doi.org/10.16841/j.issn1003-8450.2019.02.14
https://doi.org/10.3969/j.issn.2095-0616.2016.22.004
https://doi.org/10.19288/j.cnki.issn.1000-2723.2014.06.008
https://doi.org/10.3969/j.issn.1673-5110.2016.05.063
https://doi.org/10.3969/j.issn.0411-9584.2012.09.031
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/aging-neuroscience
https://www.frontiersin.org
https://www.frontiersin.org/journals/aging-neuroscience#articles

	Acupuncture-Related Therapies for Parkinson's Disease: A Meta-Analysis and Qualitative Review
	Introduction
	Methods
	Data Sources and Search Strategy
	Study Selection
	Types of Studies
	Types of Participants
	Types of Interventions
	Types of Outcome Measures

	Data Extraction
	Quality Assessment
	Data Analysis

	Results
	Study Characteristics
	Study Quality
	Interventions
	Effects of the Intervention
	Primary Outcomes
	Unified Parkinson's Disease Rating Scale-Total
	Unified Parkinson's Disease Rating Scale-II (Activities of Daily Living)
	Unified Parkinson's Disease Rating Scale-III (Motor)

	Secondary Outcomes
	Unified Parkinson's Disease Rating Scale-I (Mentation, Behavior, and Mood)
	Unified Parkinson's Disease Rating Scale-IV (Complications)
	39-Item Parkinson's Disease Questionnaire
	Dosage of Madopar
	Hamilton Depression Scale
	Mini-Mental State Examination


	Qualitative Analysis of Specific Methods
	Bee Venom Therapy
	Acupoint Injection
	Abdominal Acupuncture
	Self-Acupressure
	Acupoint Catgut Embedding
	Moxibustion
	Herbal Decoction


	Discussion
	Summary of Results
	Adverse Events and Safety
	Mechanisms of Acupuncture-Related Therapies
	Implications
	Strengths and Limitations

	Conclusion
	Data Availability Statement
	Author Contributions
	Acknowledgments
	References


