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Abstract

on cancer pain.

significant [RR=1.31, 95%Cl: 1.15~1.49, P < 0.01].

intervention is better than that of drug therapy alone.

Background: Wrist-ankle acupuncture (WAA) as a kind of micro acupuncture therapy has been used to
management cancer pain, however, the effects of WAA on cancer pain were controversial in the current studies.
Therefore, the purpose of this meta-analysis was to critically evaluate the effect of wrist-ankle acupuncture (WAA)

Methods: Seven digital databases were searched from the inception of databases to July 2020, including CNKI,
Wanfang, VIP, CBM, Cochrane Library, PubMed and Embase. Randomized controlled trials conforming to the
inclusion and exclusion criteria were screened and extracted; the risk of bias was evaluated using the Cochrane
Collaboration criteria. The primary outcome indicators included pain relief rate and pain score, and the secondary
outcome was adverse reaction incidence. All analyses were performed with Review Manager 5.3.

Results: A total of 13 studies with 1005 cancer patients (intervention group: 568, control group: 437) were included
in this meta-analysis. The results demonstrated that the pain relief rate of experimental group (WAA / WAA + drug
intervention) was better than that of control group (analgesic drug intervention), and the difference was statistically

Conclusions: WAA has certain effect on cancer pain, and the effect of WAA combined with pharmacological

Keywords: Wrist-ankle acupuncture, Pain, Cancer, Meta-analysis, Randomized controlled trial

Background

Cancer pain is caused by cancer itself or treatment and
psychological factors, which is long-term and lasting [1,
2]. A study has revealed that 40% of early-stage cancer
patients and 90% of advanced cancer patients experience
moderate or severe pain, and 70% of the patients do not
get sufficient pain relief [3]. Pain can interfere with daily
activities such as sleep, mood and social intercourse, and
seriously affect the quality of life of patients [4, 5].
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Cancer pain is mainly controlled by opioids, and the
commonly used drugs are oxycodone, morphine, fen-
tanyl transdermal patch and codeine [6]. However, drug
therapy has obvious toxic and side effects, and patients
are prone to constipation, vomiting, urinary retention,
delirium, dizziness, and other adverse reactions [7].
Additionally, long-term drug analgesia tends to increase
the dosage of analgesics since patients will develop drug
tolerance over time, which will aggravate the economic
burden for patients due to high drug prices [8, 9]. There-
fore, non- pharmacological therapies for cancer pain are
attracting more and more attention.
Non-pharmacological intervention of cancer pain
mainly includes psychological education intervention, cog-
nitive behavior intervention, complementary and alterna-
tive medicine, and comprehensive non-pharmacological

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if

changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12906-020-03193-y&domain=pdf
http://orcid.org/0000-0002-6243-6331
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:tianlisz@suda.edu.cn

Dong et al. BMC Complementary Medicine and Therapies

intervention [10]. Acupuncture is one of the complemen-
tary and alternative therapies. Acupuncture for analgesia
has a long history in China and its use has been widely
recognized and accepted [11]. Among them, wrist-ankle
acupuncture (WAA) is a kind of micro acupuncture ther-
apy invented by Professor Zhang Xinshu [12] of the Sec-
ond Military Medical University in the 1970s. It is based
on electrical stimulation therapy and combined with mod-
ern neurology theory and traditional acupuncture theory
[9]. The acupuncture site of WAA is limited to the wrist
and ankle, but the treatment range is all over the body,
which features simple operation and high safety. Current
clinical studies have indicated that WAA has significant
efficacy in orthopedic pain, dysmenorrhea, soft tissue pain,
toothache and so on [9, 13]. Zhou’s research demon-
strated that WAA can increase serotonin levels in the
brain, and raise the pain threshold to achieve pain relief
[14]; and Chen’s study found that the analgesic effect of
WAA may be associated with promoting the release of {3-
endorphins in plasma and inhibiting the production of
substance P [15].

In recent years, studies comparing the effect of WAA
on cancer pain with drug therapy have been increased
significantly. Some studies showed that WAA or WAA
plus pharmacological intervention was more effective
while others had opposite results. Therefore, the purpose
of this meta-analysis was to critically assess the effect of
WAA on cancer pain so as to provide scientific refer-
ence for the development of intervention strategy for
cancer pain.

Methods

This meta-analysis was performed following the PRIS
MA guidelines for systematic reviews and meta-analyses
[16].

Searching strategies

This study systematically searched seven digital databases,
which were China National Knowledge Infrastructure
(CNKI), Wanfang, VIP, China Biology Medicine (CBM),
Cochrane Library, PubMed and Embase from the incep-
tion of databases to July 2020 for randomized controlled
trials (RCTs) without language restrictions. Two re-
searchers independently read the title, abstract and full
text to screen the studies that could be included in the
meta-analysis. If there was any dispute, a third person was
asked to reach a consensus. The search strategies for the
English databases are shown in Additional file 1.

Inclusion criteria

Participants

Studies including adult patients (>18 years) who were di-
agnosed with cancer and suffering from pain, regardless
of cancer stage and current treatment, were eligible.
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Interventions and controls

The intervention was wrist-ankle acupuncture alone or
wrist-ankle acupuncture plus analgesics, while the con-
trol group was intervened with analgesics (drug types
were not limited). The intervention group and the con-
trol group had the same drug intervention.

Outcomes

The outcome indicators were pain relief rate, pain score,
and adverse reaction rate. The analgesic effects of the in-
terventions were classified into four levels: (i) Complete
Remission (CR): completely pain-free; (ii) Partial Remis-
sion (PR): substantial relief of pain and generally normal
sleep; (iii) Mild Remission (MR): moderate relief of pain
with residual pain and sleep disturbance; (iv) No remis-
sion (NR): no relief of pain. The pain relief rate was
based on the significant effective rate (n (cr+pry / # *
100%) [17].

Types of studies
Only RCTs were eligible.

Data extraction

The data were extracted and cross-checked by two re-
searchers independently. In case of differences, a third
party would be asked to judge. The basic data extracted
mainly included the first author of the literature, year of
publication, number of participants in the intervention
group and the control group, age of participants, tumor
type, intervention and control measures, indicators of ef-
fect evaluation and incidence of adverse reaction. If the
key information was missing, the authors of the report
were contacted to obtain the information.

Risk of bias assessment

Two reviewers independently evaluated the risk of bias
using the Cochrane assessment tool, which consists of
the following seven domains: “adequate sequence gener-
ation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incom-
plete outcome data, selective reporting, and other bias”
[16]. Each question can be rated as follows: yes (+), low
risk of bias; unclear (?), unclear risk of bias; no (=), high
risk of bias.

Data analysis

Review Manager 5.3 software was used for statistical
analysis. Risk ratio (RR) was used for enumeration data,
and standardized mean difference (SMD) was used for
continuous data. Reporting and publication biases of the
included studies were assessed by visually inspecting the
asymmetry of the funnel plot. In each analysis, I° was
used to measure the statistical heterogeneity among the
trials. If P> 0.1 and I° < 50%, due to the homogeneity of
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the trials, the fixed effects model was used for ana-
lysis; if P<0.1 and I°>50%, the random effects model
was used. If P<0.1 and the source of heterogeneity
was unidentified, a descriptive analysis was performed
instead of a meta-analysis [16]. If moderate clinical
heterogeneity was found, a subgroup analysis was
conducted. Sensitivity analysis was used to explore
the effects of the fixed effects model and random ef-
fects model analyses on heterogeneity results and the
effects of any assumptions [18].

Results

Literature search

Seven hundred eighth records in total were identified
through database searching, of which 24 were duplicates.
After a preliminary review of the titles and abstracts, 660
records were excluded for not meeting the inclusion cri-
teria. Among the remaining 24 trials, 9 were excluded
because the intervention measures used did not conform
to the requirements, and 2 articles were duplicates.
Therefore, a total of 13 trials were included [19-31],
with a total of 1005 patients. The process of trial identi-
fication and selection is shown in Fig. 1.

Characteristics of the included studies

The general information of the literature included is
shown in Table 1. The number of eligible studies pub-
lished in 2018 and 2019 is largest, 3 articles a year. All
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the WAA interventions were conducted in China. The
age of the participants ranged from 19 to 81 years; the
participants were mainly male, and only one study had
more than 50% female participants in the intervention
group while other studies had less than 50% (except for
those not reported). Among the included studies, seven
studies were concerned with comprehensive cancer
types; four were on hepatic carcinoma, and the
remaining two were on gastric cancer and bone metasta-
sis of prostate cancer. WAA intervention alone was re-
ported in 6 studies, while WAA plus drug therapy was
used in 10 studies. The specific characteristics of the in-
cluded WAA intervention studies are shown in Table 2.

Risk of bias in individual trial

The risk of bias as shown in Fig. 2 was moderate; blind-
ing of participants and personnel was not applicable for
WAA intervention, so the risk of performance bias was
high in all studies. Ten studies reported the random se-
quence generation [20-23, 26-31], one of which was
high risk [29]. However, no studies had reported the al-
location concealment, and only 1 study reported blind-
ing of outcome assessment and had a low risk [31].

Analysis of overall effects

Pain relief rate

Twelve articles [19-26, 28—-31] reported pain relief rates
of the intervention group and control group. The results

Records 1dentified through
database searching (n= 708)

Additional records identified
through other sources (n=0)

duplicate records removed

h 4

(n=24)

abstract
(n=684)

Citations screened by title and

Articles excluded

h 4

A J

(n=660)

Full text articles assessed
for eligibility
(n=24)

Full-text articles excluded (n=11)

h 4

Repetitive articles:2
Inconsistent interventions:9

synthesis (meta-analysis)
(n=13)

Studies included in quantitative

Fig. 1 Flow chart diagram of trial identification and selection
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Table 2 The characteristics of wrist-ankle acupuncture intervention

Author, year Needle specifications; angles of needling insertion; exposed length of needle body;
needle retention time; course of treatment
Shen, 2000 [19] Not reported; 15°% 1 cm; 24-72 h; 10 days/course, 2 courses
Hu, 2004 [20] 0.25 mm x 250 mm; 30°% not reported; 10-12 h; 10 days/course, 1 course
Han, 2012 [21] 0.25 mm x 250 mm; 30°% not reported; 10-12 h; 10 days/course, 1 course
Zeng, 2014 [22] 0.25 mm x 250 mm; 30° not reported; 6 h; 1 time treatment
Dong, 2015 [23] 0.25 mm x 250 mm; 30°% 2 mm; 10 h; not reported
Wang, 2017 [24] Not reported; 30°% 1 mm; 12 h; 10 day/course, 3 courses
Dong, 2018 [25] 0.25 mm x 250 mm; 30°% 1 mm; 10-12 h; 7 days/course
Zhang, 2018 [26] 0.25 mm X 250 mm; 30°% not reported; 1-2 h; 14 days/course, 1 course
Su, 2018 [27] 0.25 mm x 250 mm; not reported; not reported; 9-12 h; 10 days/course, 1 course
Fu, 2019 [28] 0.25 mm x 250 mm; 30° not reported; 1 h; not reported
Luan, 2019 [29] 0.3 mm x 25 mm; 30% 2 mm; 1 h; not reported
Wu, 2019 [30] 0.2 mm x 25 mm; 20-30°% 1 mm; 12 h; 10 days/course, 1 course
Xu, 2020 [31] 0.3 mm X 25 mm; not reported; 0 mm; 2-12 h; not reported
N

Random sequence generation (selection bias)

Allocation concealment (selection bias) |

Blinding of participants and personnel (performance bias)

Blinding of cutcome assessment (detection bias) .

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias
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| B Low risk of bias [Junclear risk of hias [l Hioh risk of bias |
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Fig. 2 Risk of bias assessment using the Cochrane tool
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demonstrated that the pain relief rate in the intervention
group (including WAA group and WAA plus drug ther-
apy group) was significantly higher than that in the con-
trol group (drug therapy group) [RR=1.31, 95%CIL:
1.15-1.49, P<0.01]. The differences between the two
groups in pain relief rate or pain score are shown in
Fig. 3. The funnel plot (Fig. 4) indicated that the publica-
tion bias was mild, and the sensitivity analysis [RR =
1.38, 95%CI: 1.26 ~1.50, P<0.01] revealed that the
model was relatively stable.

The subgroup analysis was performed based on
whether WAA was combined with analgesic drug ther-
apy. The outcomes indicated that both the WAA alone
group and the control group (using analgesics) had pain

(2021) 21:24
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remission after intervention, but there was no statistical
difference in pain relief rate between the two groups
[RR=1.13, 95%CI: 0.98 ~ 1.32, P=0.09]. The pain relief
rate of WAA plus drug therapy group was significantly
higher than that of control group (using analgesics)
[RR=1.55, 95% CI. 1.26-1.91, P=0.01]. The results of
sensitivity analysis are displayed in Table 3.

Pain score

Five studies [20, 25, 27, 28, 30] reported the pain score
before and after intervention. The pain scores of the
intervention group and control group were both de-
creased after trials, and there were statistically significant
differences in the scores within the group. The results of

Heterogeneity: Tau®= 0.04; Chi*= 46.13, df= 20 (P = 0.0008); F=57%
Test for overall effect: £2= 3.99 (P = 0.0001)

~N

(a) Experimental Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
2000 Shen 7 34 4 kil 1.2% 1.60[0.52, 4.83]

2004 Hu 17 20 13 20 5.6% 1.31 [0.90, 1.89] T

2004 Hu 10 16 17 20 5.0% 0.74[0.48,1.12] . i

2004 Hu 15 18 17 20 T.0% 0.98 [0.74,1.29] I

2012 Han 1 25 22 2h T.9% 0.95[0.76,1.19] S
2014Zeng 19 30 15 30 4.6% 1.27 [0.81, 1.99] T
2014Zeng 22 30 20 30 6.2% 1.10[0.79,1.53] S [
2014Zeng 30 30 23 30 8.2% 1.30 [1.06, 1.59] T
2014Zeng 16 30 17 30 4.6% 0.94 [0.60, 1.49] B [
2015 Dong 41 41 25 36 8.0% 1.43[1.15,1.79] _—
2015 Dong 49 44 25 36 8.0% 1.44[1.15,1.79] -
2017 Wang 3 20 4 20 0.8% 0.75[0.19, 2.93]

2017 Wang 7 20 4 20 1.3% 1.75[0.61, 5.09]

2018 Daong 33 60 15 60 4.2% 2.201[1.34, 3.61]
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2019 Fu 12 16 3 16 1.3% 4.00([1.39,11.583]

2019 Luan 24 32 9 33 3.3% 2.75[1.52,4.97]

2019 Wy 22 30 15 30 5.0% 1.47 [0.97, 2.23] T
2020 Xu 13 34 13 40 3.0% 1.03 [0.55,1.93]

2020 ¥u 25 34 17 40 4.9% 1.51[0.98, 2.32] T
2020 %u 35 34 26 40 T.5% 1.38[1.07,1.77] e
Total (95% CI) 694 641 100.0% 1.31 [1.15, 1.49] L
Total events 452 310 . ) )

} }
0.z 0.5 1 2
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Fig. 3 Forest plots of WAA/ WAA plus drug therapy versus drug therapy: a Pain relief rate; b Pain score
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the meta-analyses demonstrated that there was a statis-
tical difference in pain score between the intervention
group and control group [SMD =-0.91, 95%CI. - 1.70
~-0.13, P=0.02] (Fig. 3), and the sensitivity analysis
also indicated statistically significant differences [SMD =
-0.75, 95%CI: - 0.95 ~ — 0.55, P < 0.01].

Adverse reactions rate

Seven studies [20, 21, 23-25, 28, 30] reported the ad-
verse reactions rate clearly, with that of the intervention
group being significantly lower than that of the control
group (16.7% VS 60%; 8% VS 76%; 24.5%/ 95.1% VS
97.2%; 10%/ 30% VS 60%; 58.3% VS 75%; 18.75% VS
56.25%; 0% VS 20%). The main adverse reactions of
WAA were subcutaneous hemorrhage and dizziness,
and those of drug therapy were dizziness, nausea, vomit-
ing, drowsiness, constipation, and urinary retention.

Discussion

This meta-analysis included 13 medium-quality studies
conducted on a total of 1005 participants. All studies did
not report allocation concealment, and only one study
reported blinding of outcome assessment. Seven studies
were on mixed cancer types; four were on liver cancer

and the remaining two were on gastric cancer and pros-
tate cancer with bone metastasis.

The meta-analysis of pain relief rate showed that the
pain relief rate in the intervention group (WAA/WAA
plus drug therapy group) was significantly higher than
that in the control group (drug therapy group). Simul-
taneously, the meta-analysis of pain score also demon-
strated that the intervention group had statistically
significant effect compared with the control group.
However, the results of meta-analysis by Zheng Yi et al.
[32] in 2014 indicated that there was no statistical differ-
ence between the intervention group (WAA/WAA plus
drug therapy group) and the control group (drug therapy
group) in pain relief rate, which may be related to the
limited number and poor quality of included studies. In
this study, more RCTs with higher quality published in
recent 3 years have been included, and thus the results
have higher reliability and acceptability.

Subgroup analysis was conducted based on whether
WAA was combined with drug therapy, of which the
results showed that there was no statistical difference
in pain relief rate between the intervention group
(WAA) and control group (using analgesics). How-
ever, the sensitivity analysis demonstrated that the
difference was statistically significant, indicating that

Table 3 Results of subgroup analysis and sensitivity analysis of pain relief rate
Pain relief Sample size Random-effects analysis Fixed-effects analysis
rate TG G RR 95%Cl P RR 95%Cl P
L U L U
Type of intervention
WAA 250 241 113 0.98 132 0.09 1.14 1.02 1.28 0.02
WAA +drug 444 400 1.55 1.26 191 0.01 161 141 1.85 <001

Note: TG Treatment group, CG Control group, RR Risk Ratio, L Lower, U Upper
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the results were unstable. The sample size of some
included studies was too small [20, 21, 24] which
may have influence on the results, so the results of
this meta-analysis should be treated with caution. The
pain relief rate of the WAA plus drug therapy group
was higher than that of the control group (using anal-
gesics), and the sensitivity analysis also showed the
same results, indicating that the results were reliable.
Therefore, more large-sample studies are needed to
verify the difference in effect between WAA alone
and drug therapy.

All the intervention groups (WAA/WAA plus drug ther-
apy group) included in this study had a statistically significant
pain relief. Meanwhile, WAA had faster and longer analgesic
effect, so the number of pain outbreaks can be reduced ef-
fectively [20, 22, 23, 25, 28, 30]. Moreover, dosage reduction
and drug withdrawal were also observed in the WAA plus
drug therapy group [19, 20, 28, 31]. Seven studies reported
the adverse reactions rate clearly, and that of the intervention
group was significantly lower than that of the control group
[20, 21, 23-25, 28, 30]. These findings indicate that WAA
could relieve cancer pain better, reduce the dependence on
analgesics, has fewer side effects, and therefore it is an eco-
nomical and effective treatment for cancer pain.

Limitations

Despite our comprehensive review of the literature on using
WAA to treat cancer pain in cancer patients, the present
study still has some limitations. First, the quality of the stud-
ies included in this meta-analysis is mediocre, and the report
of sequence generation and allocation concealment is in-
complete. Second, most included studies were written in
Chinese, and only 2 English articles met the inclusion cri-
teria, which has certain selection bias. Third, we were unable
to conduct subgroup analysis on cancer types and explore
the effect of WAA on different types of cancer, because the
cancer type of most studies was comprehensive and there
were few studies on a single type of cancer.

Conclusions

In conclusion, WAA has a certain effect on cancer pain.
The analgesic effect of WAA plus drug therapy is better
than drug therapy alone. Due to the medium risk of per-
formance bias in the included studies, the findings of this
meta-analysis should be interpreted with caution. There-
fore, the efficacy of WAA alone still needs more larger-
sample-size, high-quality and multi-center RCTs to verify
in order to provide evidence for clinical treatment.
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