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Efficacy of acupuncture therapy
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'Hubei Provincial Hospital of Traditional Chinese Medicine, Wuhan, China, 2Affiliated Hospital of Hubei
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Objectives: Cancer-related insomnia (CRI) takes a toll on many cancer survivors,
causing distressing symptoms and deteriorating the quality of life. Acupuncture
therapy has been used for CRI already. However, it is still uncertain which
acupuncture regime is best for CRI. The primary objective of this review is to
conduct a comparative evaluation and ranking of the effectiveness of different
acupuncture therapies for CRI.

Methods: Randomized controlled trials (RCTs) that were published up to July 31,
2023, from 8 databases (PubMed, Embase, Cochrane library, Web of Science,
China National Knowledge Infrastructure, Wanfang Database, VIP Database, and
China Biology Medicine disc) were integrated in this study. Trials that met the
inclusion criteria were evaluated the risk of bias. Pittsburgh sleep quality index
(PSQI) was used to assess the efficacy of different acupuncture therapies as the
primary outcome. Then, STATA 15, R, and OpenBUGS were applied to perform
the network meta-analysis. PRISMA statements were followed in this network
meta-analysis.

Results: Atotal of 37 studies wereincludedin thisreview, involving 16 interventions
with 3,246 CRI participants. Auriculotherapy + moxibustion [surface under the
cumulative ranking curve (SUCRA) 98.98%] and auriculotherapy (SUCRA 77.47%)
came out top of the ranking, which were more effective than control, medicine,
usual care and sham acupuncture.

Conclusion: Auriculotherapy + moxibustion and auriculotherapy + acupuncture
emerged as the top two acupuncture regimes for CRI and future studies should
pay more attention to CRI.

Clinical trial registration: https://clinicaltrials.gov/, identifier INPLASY202210095.
KEYWORDS

network meta-analysis, cancer-related insomnia, the complication of cancer,
acupuncture therapy, non-pharmacological therapy
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1 Introduction

Cancer-related insomnia (CRI) is a substantial complication of
cancer, tormenting many cancer survivors. It is manifested as sleep
initiation disorder, frequent night awakenings, early awakenings, or
dreamy in the process of the diagnosis and treatment of cancer (1-3).
These annoying symptoms also cause a sequence of adverse effects on
cancer survivors, such as impairment in daytime function and quality
of life, anxiety and depression (4, 5). As is reported, 30-50% (up to
95%) of cancer survivors suffer from CRI, and the incidence is
exceptionally high in lung cancer and breast cancer (1, 6, 7). Since CRI
threatens the quality of life and prognosis of cancer survivors,
attention should be paid to the treatment of CRL

Regarding the treatment of CRI, both pharmacotherapy and
non-pharmacological therapies can be applied to relieve CRI
symptoms. The medications used to manage CRI are mainly
sedatives and melatonin. Although these medications do alleviate
sleep disturbances in many cancer survivors with CRI, they may
produce many side effects such as withdrawal, cognitive
impairment, headache and so on, which leads to poor tolerance and
low adherence of medication (3, 8). Cognitive behavioral therapy
(CBT), as a non-pharmacological therapy recommended in
guidelines for various types of insomnia (9, 10), has been confirmed
to have a definite curative effect on CRI (11, 12). But the
popularizing rate of CBT was not so desirable due to its time-
consuming, complicated, and more effort and self-discipline
required than normal therapy (13). Acupuncture therapy is
effective, low risky, and easy to implement for the treatment of CRI,
so increasing cancer survivors are turning to the assistance of
acupuncture therapy (14-16). Acupuncture therapy encompasses
but is not limited to acupuncture, electroacupuncture,
auriculotherapy, moxibustion and acupoint application. A brief
introduction of conventional acupuncture was shown in
Supplementary Figures S1-S6.

A considerable number of relative randomized controlled trials
have been executed to authenticate the efficacy of acupuncture
therapy in treating CRI. Acupuncture therapy could improve
habitual sleep efficiency, prolong sleep duration, reduce the
frequency of sleep awakenings (17, 18). In recent years, meta-
analyses have also corroborated the effectiveness of acupuncture
therapies in treating CRI. Studies (19, 20) have demonstrated that
acupuncture therapy could effectively ameliorate sleep disorders,
augment the sleep duration and reduce the reliance on sleep
medication in CRI patients. However, above meta-analyses only
compared acupuncture therapy in pairs. Ou et al. (21) compared the
efficacy of different acupuncture therapies on CRI, but we noticed
that several studies included in the network meta-analysis were
related to surgery. Consequently, it was impossible to define whether
insomnia was cancer-related or surgery-related in these studies.
Moreover, several studies within the network meta-analysis
incorporated other non-pharmacological interventions in the
experimental group, which may impact the ranking of acupuncture
therapies. Therefore, which acupuncture regime has the first-class
curative effect is still in the mist and the development of acupuncture
therapy for CRI is a need in the field. Thus, the dominating purpose
of this review is to compare the difference of the curative effect
among acupuncture regimens for CRI and rank the efficacy of
acupuncture therapies for CRI.
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2 Methods
2.1 Study design

This network meta-analysis adhered to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines published in 2020 and procedures shown in the Cochrane
Handbook. The protocol for this network meta-analysis has been
published (22). Informed consent was not required as the data used in
this review derived from pre-existing articles.

2.2 Eligible criteria

2.2.1 Patients

Cancer survivors with CRI.

2.2.2 Intervention

Acupuncture therapies include but not limited to acupuncture,
moxibustion, electroacupuncture, acupressure, auriculotherapy and
acupoint application. Pharmacotherapy and usual care could
be combined with the above-mentioned acupuncture therapies.

2.2.3 Comparator

Medications, usual care and sham acupuncture interventions.

2.2.4 Outcome

In this study, Pittsburgh sleep quality index (PSQI) was used to
assess the efficacy of different acupuncture therapies as the primary
outcome, with the secondary outcomes being the subitems of
the PSQL

2.2.5 Study design
Only peer-reviewed randomized controlled trials with available
and detailed data were included.

2.3 Exclusion criteria

(1) Reviews, animal experiments, case reports, protocols,
systematic reviews, conference papers, comments, etc. (2) Primary
insomnia or other secondary insomnia. (3) Non-randomized
controlled trials such as inappropriate random method, retrospective
study, etc. (4) Other complementary or alternative therapies were
included in experimental group and/or control group, which are not
limited to psychological intervention, behavioral therapy, herbal
therapy, etc. (5) Identical acupuncture therapy with varying treatment
time or materials. (6) Duplicate published literature or literature
without full text or specific data.

2.4 Search strategy

A full-scale electronic literature search was conducted across 8
databases (PubMed, Embase, Cochrane library, Web of Science, China
National Knowledge Infrastructure, Wanfang Database, VIP Database,
and China Biology Medicine disc) to retrieve English and Chinese
literature from setup until 31st July 2023. Based on the retrieval needs
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of each database, we personalized the search strategy, and the detailed
search strategies were displayed in Supplementary Tables S1-S8.

2.5 Data extraction

Two reviewers screened titles and abstracts severally to assess
eligible RCTs using EndNote X9 software. Subsequently, a
comprehensive review was performed with the full-text of included
articles for further evaluation and data extraction. The data to
be extracted were studies’ characteristics (author, year of publication,
country), participants’ characteristics (sample size, types of
acupuncture therapies, and comparisons), and results. Any
discrepancies or disagreements between two reviewers were
adjudicated by a third reviewer.

2.6 Risk of bias

The risk of bias of included studies was performed based on
Cochrane risk-of-bias tool (ROB 2.0) (23) and was classified into “low
risk,” “high risk;” or “some concern.” In the event of any discrepancies,
a third investigator was consulted for adjudication.

Bias was evaluated by reviewers in the following five domains: (1)
bias generating during randomization, (2) bias due to deviations from
expected interventions, (3) bias from missing outcome data, (4) bias
in outcome measures, (5) bias in the selection of the reported outcomes.

2.7 Data synthesis and statistical methods

Network meta-analyses were carried out by OpenBUGS, STATA
15, and R. Global consistency was performed by residual deviance and
local consistency by node spilt analysis. Then, OpenBUGS analyzed
MD and CI for each outcome with followed parameters: number of
chain =3, tuning iterations = 25,001, thinning interval = 1, stimulation
iterations = 100,000. In addition, MD and CI were transformed into
the surface under the cumulative ranking curves (SUCRA) and league
figures by STATA 15 to visualize the comparisons. Funnel plots were
applied to evaluate potential publication bias. Moreover, subgroup and
sensitivity analysis would be carried out if required.

3 Results
3.1 Study identification and selection

A comprehensive search of eight electronic databases yielded a
total of 4,365 relevant studies. After eliminating duplicate studies,
2,335 studies were discarded through examination of titles and
abstracts, and 374 articles proceeded to the full-text review stage.
Subsequently, 337 studies were ruled out following a thorough
assessment of their full text. Ultimately, 37 studies satisfied the
inclusion criteria. Then, R was applied to perform node spilt analysis
for each outcome and all outcomes met the requirement of consistency
(Supplementary Figures S7-S13). Consequently, 37 studies were
eventually incorporated into this network meta-analysis. Figure 1
showed the selection process for this review.
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3.2 Description of included studies

The 37 studies included 35 two-arm trials and two multi-arm
trials, involving of 3,246 participants and 16 interventions which
contain 10 single interventions and six combined interventions.
Among the included studies, 28 studies have been published within
the past 5 years, indicating that acupuncture therapy on CRI is
garnering increasing attention. The characteristics of eligible studies
were presented in Table 1. The usage statistics of acupoints in included
studies was displayed in Supplementary Table S9. And the most
commonly employed acupoints on CRI were Xin (heart, CO15) and
Shenmen (TF4).

3.3 The risk of bias

As for the risk of bias, three studies were found to have a lower
risk of bias while two studies had a higher risk of bias. The selection
of the reported result constituted the primary source of bias. Figure 2
illustrated the risk of bias.

3.4 Network meta-analysis

3.4.1 Primary outcome: PSQI

Figure 3 exhibited the network map of eligible comparisons on
PSQI. The network map indicated that majority of acupuncture
therapies were compared with control or medications, yet a scarcity of
comparisons existed between distinct acupuncture therapies.

League figure is derived from pairwise comparison of the various
interventions. If both MD and the 95%CI are greater than or less than
0, the difference between the two interventions is deemed statistically
significant. The league figure was presented in Figure 4. The SUCRA
was calculated after comparing all interventions to rank their
effectiveness of each intervention and determine the optimal one. The
findings revealed that auriculotherapy + moxibustion exhibits the
most significant impact on reducing the PSQI score in CRI patients.
The SUCRA of PSQI was showed in Figure 5.

3.4.2 Secondary outcome

The secondary outcome consisted of the subitems of PSQI, which
contain subjective sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, daytime dysfunction and the use
of sleep medications. Intervention of some studies included sleep
medications, so the use of sleep medications was not statistically
analyzed in this review.

Supplementary Figures S14A-F were the network map of each
subitem of PSQI, with each subitem encompassing the same
interventions. The results of subitems of PSQI were presented in
Supplementary Figures S15A-F and Supplementary Figures S16A-F
(Supplementary Figures S15A-F were
Supplementary Figures SI6A-F were SUCRA).

We found that the efficacy of auriculotherapy + acupuncture

league figure and

ranked highest in sleep latency, sleep duration, habitual sleep efficiency
and daytime dysfunction, while the efficacy of auriculotherapy +
moxibustion demonstrated the highest ranking in subjective sleep
quality and sleep disturbances. The detailed rankings could
be observed in Supplementary Figures S16A-F.
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FIGURE 1
PRISMA flow diagram of the study selection process. CNKI, China National Knowledge Infrastructure; VIP, China Science and Technology Journal
Database.

3.5 Network funnel plot of included studies

The adjusted funnel plot for PSQI was plotted and presented in
Figure 6, revealing a general symmetry. However, some nodes were
found to be outside the funnel, indicating the presence of heterogeneity
or publication bias in those trials.

4 Discussion

In the wake of the high prevalence and the detrimental effect of
CRYI, there is a growing desire to find all prospective acupuncture
therapies. In this review, we meticulously examined 37 randomized
controlled trials involving acupuncture therapy for CRI and observed
that auriculotherapy + moxibustion and auriculotherapy +
acupuncture might be the optimal regimes for CRI

Compared with previous meta-analyses (19, 20, 24-26), this study
carried out a more comprehensive retrieval, including more recently
published trials, successfully updating the evidence. The previous
meta-analysis encompassed some studies in which participants were
not diagnosed with CRI, PSQI served merely as a secondary outcome,
and the experimental groups included other non-pharmaceutical
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interventions. In this review, however, the participants were confined
to cancer survivors diagnosed with CRI, PSQI was the primary
outcome, and we excluded studies that incorporated other
non-pharmaceutical interventions. Furthermore, we came to different
conclusions in comparison with previous network meta-analysis (21).
The results of previous network meta-analysis displayed that
transcutaneous electrical acupoint stimulation was the best
acupuncture therapy for CRI. Several factors might account for the
discrepancy: (1) Some of the included studies in the previous network
meta-analysis pertained to tumor surgery, but this part of studies was
excluded from this network meta-analysis, as it was challenging to
differentiate between insomnia related to cancer or surgery, leading to
a discrepancy in the included interventions. (2) The intervention in
some of the included studies of previous network meta-analysis
encompassed other non-pharmaceutical therapies, rendering the
efficacy ranking of intervention was non-specific to acupuncture
therapy. Consequently, these studies were also omitted in this review.
Thus, the results of this review are more reliable to some extent.
Auriculotherapy + moxibustion was found to be the optimal
acupuncture regime for reducing PSQI score, while auriculotherapy
+ acupuncture and auriculotherapy + moxibustion were the best
acupuncture regimes for reducing the score of PSQI subitems.
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TABLE 1 Characteristics of included studies.

Region/Language Intervention (control group—

experimental group)

1 Feng, Y 2011 China/English 80 Medicine — acupuncture

2 Hyeon GY 2019 Korea/English 41 Sham — auriculotherapy

3 Lee B 2022 Korea/English 22 Usual care — sham — electroacupuncture

4 Wang Y 2022 China/English 68 Control — auriculotherapy

5 Zhang ] 2023 China/English 117 Sham — acupuncture

6 Zhang ] 2021 China/Chinese 28 Control - auriculotherapy + electroacupuncture

7 CaoM 2020 China/Chinese 80 Sham-acupoint application

8 Chen SY 2021 China/Chinese 64 Medicine - auriculotherapy +acupuncture

9 Chen YL 2022 China/Chinese 78 Usual care - auriculotherapy

10 Fa XY 2021 China/Chinese 80 Control - auriculotherapy + acupoint application

11 Fan GH 2020 China/Chinese 97 Medicine - auriculotherapy + acupuncture

b Guo X 5019 China/Chinese L6 Control — auriculotherapy — moxibustion -
auriculotherapy + moxibustion

13 He SY 2021 China/Chinese 80 Control — acupoint application

14 He] 2017 China/Chinese 64 Control — moxibustion

15 Huang YY 2020 China/Chinese 88 Control - auriculotherapy + acupoint application

16 LiHW 2019 China/Chinese 59 Control — acupoint application

17 Liwj 2020 China/Chinese 80 Control — auriculotherapy

18 Lin]J 2018 China/Chinese 60 Control — auriculotherapy

19 Liu GL 2016 China/Chinese 40 Medicine - auriculotherapy + acupuncture

20 MaJH 2021 China/Chinese 70 Medicine — acupoint application

21 Peng XH 2016 China/Chinese 190 Medicine — acupuncture

22 Shen LF 2016 China/Chinese 100 Control — electroacupuncture

23 ShiY 2020 China/Chinese 80 Medicine — acupuncture

24 Song JR 2015 China/Chinese 120 Medicine - acupuncture + moxibustion

25 Song YP 2014 China/Chinese 100 Control — auriculotherapy

26 Wang BN 2019 China/Chinese 80 Sham — acupuncture

27 Wei XL 2019 China/Chinese 148 Control — auriculotherapy

28 WuH 2019 China/Chinese 80 Control — acupoint application

29 Xie]J 2021 China/Chinese 84 Control — acupuncture

30 Yu XX 2018 China/Chinese 102 Control — acupoint application

3 Zhang LF o2 China/Chinese % Control - auriculotherapy + acupuncture +
acupressure

32 Zhang M 2022 China/Chinese 60 Auriculotherapy - auriculotherapy + moxibustion

33 Zhang XJ 2019 China/Chinese 248 Control - auriculotherapy + moxibustion

34 Zhang ZY 2021 China/Chinese 102 Control — auriculotherapy

35 Zhong QL 2021 China/Chinese 80 Control - auriculotherapy + acupoint application

36 Zhong QL 2022 China/Chinese 100 Control - auriculotherapy + acupoint application

37 Zong TT 2023 China/Chinese 70 Medicine — moxibustion

We conjectured that the auriculotherapy assumed a primary role, as  parasympathetic (27-29). Auriculotherapy is an intervention that
its ranking surpassed that of acupuncture and moxibustion in the  involves stimulating auricular points with the acupuncture needle,
majority of outcomes. thumb-tack needles, finger pressure, or beads for the therapeutic aim.

The occurrence of insomnia is intimately linked to the  Abundant nerve branches are distributed across the surface of the
hyperexcitation of the sympathetic and the hypo-excitability of the  auricle (30). The concha auriculae area is primarily innervated by the
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auricular branch of the vagus nerve, while the triangular fossa area is
innervated by the spinal nerve, vagus nerve and other nerves. According
to Supplementary Table S9, the most commonly employed auricular
points on CRI were Xin (heart, CO15) and Shenmen (TF4), locating in
concha auriculae and triangular fossa respectively, which are both the
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distribution of the vagus nerve. As a vital component of the
parasympathetic nervous system, the vagus nerve is instrumental in
restoring balance between the sympathetic and parasympathetic
nervous systems. Stimulation of the vagus nerve results in a reduced
heart rate and blood pressure, contributing to a relaxed state,
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FIGURE 3

contributing to 23 pairs of comparisons

Note:

A: usual care

B: sham

C: control

D: medicine

E: acupuncture

F: auriculotherapy

G: moxibustion

H: electroacupuncture

I: acupoint application

J: auriculotherapy+acupuncture

K: auriculotherapy+moxibustion

L: auriculotherapy+acupoint application
M: auriculotherapy-telectroacupuncture
N: acupuncture+moxibustion

O: auriculotherapy-+acupuncture+acupressure

The network map of included studies. The size of each node was proportional to the number of participants receiving the respective intervention,
while the boldness of the connecting lines corresponded to the number of comparative studies between the interventions. A total of 32 studies with
2,752 participants accepted one of 15 interventions, respectively, reporting the reduction of PSQI. The included studies generated 15 nodes,
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FIGURE 4

medicine, 8 interventions demonstrated significant results.

The league figure of included studies. Data with light green background meant significant difference between the comparisons. And compared with

diminishing stress and anxiety, and thus alleviating insomnia symptoms,
facilitating both the initiation and maintenance of sleep (31).

In a three-arm randomized trial involving 14 healthy males,
researcher (32) performed acupuncture, electroacupuncture, and
other stimuli on the auricular acupoints, corroborating the capability
of auriculotherapy to stimulate the vagal activity.

At present, various imaging modalities, such as functional
magnetic resonance imaging (fMRI), are employed to scrutinize
the effect of auricular points. Study (33) reveals that transcutaneous
auricular vagus nerve stimulation (taVNS) can regulate the
activation state of the precuneus, a key encephalic region involved
in episodic memory, emotional regulation, and introspection. The
precuneus plays a role in regulating emotional, cognitive, and
behavioral processes by suppressing excessive cortical activation,
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thereby aiding in the treatment of CRI. The etiology of CRI exhibits
similarities with that of primary insomnia, all of which are
predisposing factors, precipitating factors and perpetuating factors
(34). Consequently, we postulated that auriculotherapy could
be efficacious through a mechanism analogous to
the aforementioned.

Employing PSQI subitems results, we discerned that various
acupuncture modalities exhibit distinct curative effects on diverse
CRI manifestations. Auriculotherapy + moxibustion demonstrated
its merits in the improvement of subjective sleep quality and
alleviating sleep disturbances (easy to wake up, difficulty in
breathing, dreaminess, etc.), while auriculotherapy + acupuncture
represented the optimal choice for ameliorating habitual sleep

efficiency, abbreviating sleep latency, extending sleep duration and
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application; EA, electroacupuncture.

The SUCRA of included studies. Bigger SUCRA means higher rank, representing better efficacy of the intervention. The rank (SUCRA value) of each
intervention in PSQI: auriculotherapy + moxibustion (98.98%) > auriculotherapy (77.47%) > auriculotherapy + acupuncture + acupressure

(75.79%) > auriculotherapy + acupoint application (75.27%) > electroacupuncture (74.38%) > acupoint application (69.4%) > acupuncture

(60.18%) > moxibustion (47.84%) > auriculotherapy + acupuncture (35.62%) > sham (34.31%) > auriculotherapy + electroacupuncture (27.65%) > usual care
(22.35%) > acupuncture + moxibustion (21.57%) > control (21.52%) > medicine (7.67%). And auriculotherapy + moxibustion was the optimal acupuncture
regime in reducing the score of PSQIl according to SUCRA. AT, auriculotherapy; AC, acupuncture; MO, moxibustion; AP, acupressure; AA, acupoint
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4.1 Limitations

The of this evidential

recommendations for steering clinical practice. However, this review

results review provided more

also encountered certain limitations. Studies other than those
published in English and Chinese were excluded in this review, which
could generate language bias. Furthermore, the insufficient quantity of
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The adjusted funnel plot of included studies of PSQI. Though the
distribution was nearly symmetric, some nodes were out of the
funnel which showed some heterogeneity or publication bias in
those studies. A, control; B, acupuncture; C, auriculotherapy; D,
moxibustion; E, electroacupuncture; F, acupoint application; G,
auriculotherapy + moxibustion; H, auriculotherapy + acupoint
application; |, auriculotherapy + electroacupuncture; J,
auriculotherapy + acupuncture + acupressure.
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studies, particularly in English, undermined the scope of the review.
Methodologically, we assessed the risk of bias based on the Cochrane
tool, and the risk of bias of most trials included was deemed uncertain.
In addition, the morbidity of CRI varies across different cancers, while
the cancer types were not explicitly stated in most studies, precluding
the conduct of subgroup analysis. A majority of studies were conducted
in China, with two in Korea. Acupuncture therapy’s deep historical and
cultural roots in China, coupled with numerous practitioners and
dedicated resources, likely contribute to the regions higher volume of
studies. Furthermore, trials from Europe and the United States that
used non-pharmaceutical therapies like CBT as control group were
excluded in this study. Consequently, the concentration of studies in
China, as explained, may introduce a degree of publication bias.

5 Conclusion

We carried out an elaborate comparison and ultimately discovered
that auriculotherapy + moxibustion constitutes the most efficacious
acupuncture regimen for CRI patients with more substantial reductions
in the score of PSQY, subjective sleep quality and sleep disturbances. In
the meantime, auriculotherapy + acupuncture was found to be the most
beneficial acupuncture regimen for CRI patients with more notable
diminution in the score of sleep latency, sleep duration, habitual sleep
efficiency and daytime dysfunction. Our results can assist healthcare
professionals in choosing the optimal acupuncture regime for CRI.
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