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ABSTRACT

Introduction Chronic cancer-related pain is one of the most commonly excruciating symptoms 

which can be caused by the cancer itself (by the primary tumor or by metastases) or by its 

treatment (surgery, chemotherapy, and radiotherapy). Although multiple clinical trials and 

systematic reviews have suggested that acupuncture could be effective in treating chronic 

cancer-related pain, the comparative efficacy and safety of these acupuncture methods remains 

unclear. We, therefore, perform this study to evaluate and rank the efficacy and safety of different 

acupuncture methods for chronic cancer-related pain.

Methods and analysis Seven databases will be searched, including Cochrane Library, MEDLINE, 

EMBASE, Chinese National Knowledge Infrastructure (CNKI), Wanfang Database, the 

Chongqing VIP Chinese Science and Technology Periodical Database (VIP) and Chinese 

Biomedical Literature Database (CBM) from their inception to March 2020.The primary outcomes 

is the change of pain intensity. Bayesian network meta-analysis will be conducted using software 

R3.5.1. Finally, we will use the Grading of Recommendations Assessment, Development and 

Evaluation System (GRADE) to assess the quality of evidence.

Ethics and dissemination Ethical approval is not required for literature-based studies. The results 

will be disseminated through peer-reviewed publication.

PROSPERO registration number CRD42020165747

Strengths and limitations of this study 

►This study will be the first to compare the efficacy and safety of various acupuncture methods 

in the treatment of chronic cancer-related pain using Bayesian network meta-analysis.

► The quality of evidence will be assessed by the Grading of Recommendations Assessment, 

Development, and Evaluation system(GRADE).

► The study will be strictly carried out according to the recommendation of Cochrane handbook 

for systematic reviews of interventions.

► We will only retrieve data from Chinese and English databases which could limit available data 

or result in language bias.

►The quality of the pooled effects will be affected by original trials
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INTRODUCTION

Chronic cancer-related pain is one of the most common symptoms in cancer patients,1 which 

includes chronic cancer pain and chronic post-cancer treatment pain.2 Studies showed that the 

incidence of chronic cancer-related pain is established to be 33% for patients after curative 

treatment, 59% for patients undergoing anticancer treatment and 64% for patients with metastatic, 

advanced or terminal disease.3 4 Particularly, pain is highly prevalent at early ages in certain 

cancer types such as pancreatic cancer (44%) and head and neck cancer (40%).5 It could lead to 

mood disturbance, dyspepsia and poor quality of life.6 7 These symptoms caused by chronic 

cancer-related pain could make the things worse. In terms of treatment approach, the WHO 

analgesic ladder recommends opioid therapy on the basis of pain intensity.8 However, over half of 

all cancer patients still suffering intolerable pain,9 the inadequate management of chronic 

cancer-related pain have a significant harmful impact on quality of life for patients10 and may lead 

to increased healthcare costs.11Moreover, many patients develop adverse effects from analgesic 

regimen, such as constipation, nausea, drowsiness, confusion, and hallucinations.12 13 Each adverse 

effect requires a careful assessment and treatment strategy, and increase patients’ financial 

burden.14 Therefore, it is necessary to explore other forms of alternative therapies which are both 

safe and effective in relieving chronic cancer-related pain. The United States and Europe have 

developed guidelines on complementary and alternative medicine (CAM) for chronic 

cancer-related pain ,15 most patients use CAM as an adjunct therapy along with the conventional 

treatments.16 As one of CAM treatments, acupuncture plays an important role in the treatment of 

pain.17-19 In recent years, various acupuncture methods has been widely used in treating chronic 

cancer-related pain and adverse effects related to the cancer treatments.20-22 Most National Cancer 

Institute-designated comprehensive cancer centers have begun offering acupuncture. In addition, 

A systematic review showed that acupuncture and/or acupressure is significantly associated with 

reduce chronic cancer-related pain and decrease the use of analgesics.21 A randomized control trial 

indicates the efficacy of auricular acupuncture for patients receiving chemotherapy.22 However, 

due to the diversity of acupuncture approach, its relative effectiveness have not yet been studied 

and explained. Clinicians are confused about how to choose the optimal acupuncture method for 

chronic cancer-related pain.

Studies showed that the rankings of different treatments can be provided by using the network 
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meta-analysis (NMA) to analyze the direct and indirect randomized data. 23 24 Therefore, we 

conducted this network meta-analysis to comprehensively evaluate the effectiveness of various 

acupuncture therapies for chronic cancer-related pain.

Objective 

The purpose of this study is to compare the efficacy and safety of existing acupuncture methods 

for the treatment of chronic cancer-related pain through NMA and systematic review. 

METHODS

This protocol will be conducted according to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Protocols (PRISMA-P) statement and the Checklist of Items to 

Include When Reporting a Systematic Review Involving a Network Meta-analysis.25 26 The 

research has been registered on PROSPERO (supplementary file 1 for PRISMA-P checklist).

Criteria for including studies in this review

Types of studies  

The review will include randomised controlled trials (RCTs) that were reported in English or 

Chinese without any regional restrictions. The first period of randomised cross-over trials will be 

included. Non-RCTs reviews, case report, animal experimental studies, expert experience, 

conference article and duplicated publications will be excluded.

Types of participants

We will include patients with chronic cancer-related pain which includes chronic cancer pain and 

chronic post-cancer treatment pain, regardless of the cancer type. Trials that studied chronic 

cancer-related pain mixed with other types of pain and trials studied chronic post-cancer surgery 

pain will be excluded.

Types of interventions

We will define acupuncture and related therapies in this review as acupoint-based therapy, 

regardless of needling techniques and stimulation method, including manual acupuncture, 

electro-acupuncture, auricular (ear) acupuncture, acupressure, acupoint application, moxibustion, 

catgut embedding, transcutaneous electrical acupoint stimulation, acupoint injection, et.al . We 

will rule out interventions without stimulating the acupoint.

Types of control groups

Page 5 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-039087 on 7 O

ctober 2020. D
ow

nloaded from
 

javascript:;
javascript:;
http://bmjopen.bmj.com/


For peer review only

Treatments in the comparison groups can be sham-acupuncture, placebo, pharmacotherapy or no 

additional intervention to usual care. Studies compared different types of acupoint-based therapy 

will be included.

Types of outcome measures

Studies reporting one or more of the following outcomes will be included.

Primary outcomes

The change of pain intensity will be measured by a visual analogue scale (VAS),27-29 McGill Pain 

Questionnaire(MPQ),30 31 Brief Pain Inventory(BPI)32 or other validated outcome measures.

Secondary outcomes

(1) Quality of life measured by validated scales including the European Organization for Research 

and Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQC30), the General Version 

of the Functional Assessment of Cancer Therapy (FACT-G), the Edmonton Symptom Assessment 

System (ESAS) or other validated scales.33

(2) Consumption of analgesics including opioids and non-opioids.34

(3) Frequency of breakthrough pain and rescue medication use or dosage.

(4) Side effects of analgesic regimen, such as nausea and vomiting, constipation, and cognitive 

deficits.

(5) Safety of the acupoint-based therapies, including adverse events and withdrawals for any 

reasons.

Search methods for identification of studies

The following databases will be searched from their inception to February2020: Cochrane Library, 

MEDLINE, EMBASE, Chinese National Knowledge Infrastructure (CNKI), Wanfang Database, 

the Chongqing VIP Chinese Science and Technology Periodical Database (VIP), Chinese 

Biomedical Literature Database (CBM), World Health Organization Clinical Trials Registry, 

Chinese clinical registry, ClinicalTrials.gov, and reference lists of articles to identify additional 

studies.

The following medical search headings (MeSH) will be used: “cancer”, ” 

tumor” , ”carcinoma” , “neoplasms”, “pain”, “analgesia”, “acupuncture”, “electro acupuncture”, 

“auriculotherapy”, “acupoint”, “needle” , “acupoint catgut embedding”, “wrist-ankle acupuncture”, 

“moxibustion”, “scalp acupuncture”, “transcutaneous electrical acupoint stimulation”,” acupoint 
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injection”, “randomized controlled trial”,” randomised controlled”, “randomised, controlled”, 

“clinical trial”. Chinese translations of these search terms will be used for the Chinese databases. 

The search strategy for MEDLINE is shown in table 1.

Table 1 Search strategy in MEDLINE (Ovid SP).

Number Search Items

1 exp Acupuncture Therapy

2 exp Medicine, East Asian Traditional

3 Acupuncture

4 (acupuncture or acupoint* or electroacupuncture or electro-acupuncture or 

meridian* or moxibustion* or "traditional chinese medicine" or "traditional oriental 

medicine" or auriculotherapy or needle or “acupoint catgut embedding” or 

“wrist-ankle acupuncture” or “scalp acupuncture” or “transcutaneous electrical 

acupoint stimulation” or ” acupoint injection”).mp. 

5 Or 1-4

6 exp Neoplasms

7 (neoplasm* or cancer* or carcino* or malignan* or tumor* or tumour*).mp. 

8 Or 6-7

9 exp Pain/

10 pain*.mp. 

11 exp Analgesia

12 (analges* or nocicept* or neuropath*).mp. 

13 Or 9-12

14 13 and 8 and 5

15 randomized controlled trial.pt.

16 controlled clinical trial.pt.

17 randomized.ab.

18 placebo.ab

19 drug therapy.fs
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20 randomly.ab.

21 trial.ab.

22 groups.ab.

23 Or 15-22

24 exp animals/ not humans.sh.

25 23 not 24

26 25 and 14

Data collection and analysis

Selection of studies

Two reviewers (Jiao Yang and GuiXing Xu) will screen all hits independently based on the titles 

and abstracts. Full texts will be downloaded for further evaluation when necessary. At the next 

stage, the reviewers will examine the full text articles according to the inclusion criteria. A third 

reviewer (Qianhua Zheng) will be consulted to resolve any disagreement by discussion and 

consensus. The selection procedure will be shown in a PRISMA flow chart (Fig.1)

Data extraction and management

Two independent reviewers(ZiHan Yin and MingSheng Sun) will extract information using a 

pre-designed form including: (1) identification information (publication year, first author); (2) 

general information (country, study type, number of centres, sample size, study design); (3) 

participants (type and/or stage of cancer, age, sex, pain intensity before treatment); (4) 

interventions (type of acupuncture, acupuncture points selection, treatment 

frequency/session/duration); (5) comparator (if there is any, details of the treatment including 

name, dosage, frequency and course); (6) outcomes (data and time points for each measurement, 

safety).

We will try to contact corresponding authors for missing data or clarification for unclear 

information. Any disagreements will be arbitrated by a third reviewer (Ling Zhao). Cross-check of 

all data will be done by ZHY and MSS and transferred into RevMan software (V.5.3). 

Quality assessment

Two or more independent reviews (Ying Cheng and Jiao Chen) will appraise the quality of the 

included trials using the risk of bias tool developed by the Cochrane Collaboration.35 We will 
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appraise each study in terms of selection bias (random sequence generation and allocation 

concealment), performance bias (blinding of participants and personnel), detection bias (blinding 

of outcome assessment), attrition bias (incomplete outcome data), selective reporting bias and 

other bias. Trials will be evaluated and classified into three levels: low risk, high risk and unclear. 

Any disagreements will be arbitrated by a third reviewer (Ling Zhao). 

The GRADE system will be used to grading the quality of the evidence for main outcomes.36 

Two reviewers will use the GRADE system to independently assess the quality of evidence for 

each outcome. Evidence quality will be rated ‘high’, ‘moderate’, ‘low’ or ‘very low’ according to 

the GRADE rating standards. The quality of evidence of a specific study will be assessed 

according to the risk of bias, inconsistency, indirectness, imprecision and publication bias.

Assessment of similarity and consistency

An assessment of similarity and consistency will be performed to produce a credible and valid 

result. Since it is difficult to determine similarity using statistical analysis, the assessment will be 

based on clinical and methodological characteristics including study designs, participant 

characteristics, and interventions. We will conduct the Z test to check the consistency, and the 

P-value will be calculated to confirm whether there are inconsistencies among the comparison of 

direct and indirect. If the P > 0.05, there is no statistical significance, so the comparison of direct 

and indirect is consistency; on the contrary, inconsistency is considered.  

Network meta-analysis

Efficacy data will be synthesized and statistically analyzed in R3.5.1with the Bayesian method.37 

Dichotomous data will be investigated by using a risk ratio with 95% CIs. For continuous 

outcomes, data will be analyzed by using a standard mean difference with 95% CIs or a weighted 

mean difference. The weighted mean difference will be used for the same scale or the same 

assessment instrument; standard mean difference will be used for different assessment tools. 

The contribution of different designs to the final effect size of the network meta‐analysis will 

be evaluated by net‐heat plots. The acupoint-based therapies will be ranked by using P-score that 

measures the extent of certainty when treatment is better than control. A P‐score equals 100% 

when a treatment is certain to be the best and 0% of a P‐score indicates a treatment to be the 

worst.

Assessment of heterogeneity
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Clinical and methodological heterogeneity will be evaluated by closely checking the features of 

the participants, interventions and outcomes of the inclusive studies and comparing fit of the fixed 

effect model and random effect model. Statistical heterogeneity will be assessed by the I2 index. 

Values of I2<50% will indicate that heterogeneity is not salient for the cases that we explore, 

otherwise, substantial heterogeneity will be considered.37 Meta-analysis will be performed after 

removal of studies where main or unacceptable sources of heterogeneity were derived. 

Furthermore, if the source of heterogeneity cannot be explored, a narrative review will be 

provided.

Sensitivity analysis and subgroup analysis

A network meta-regression will be performed to explore sources of heterogeneity using a random 

effects network meta-regression model. If sufficient evidence is available, we will conduct 

subgroup analyses based on cancer types and degree of pain. In order to obtain a stable conclusion, 

a sensitivity analysis will be conducted to remove effects of trials with small sample size and 

remove studies rated as high risk of bias based on accounting of methodological quality. These 

steps will be crucial to ensure the accuracy and depth of inferences from results.

Patients and public involvement

There was no patients or public will be directly involved in this review. Only data already existent 

in the literature and the aforementioned sources will be used for this study.

DISCUSSION

Pain is often accompanied by cancer patients and represents a major challenge for both clinicians 

and patients.38 More than one third of patients with cancer rating their pain as moderate to severe 

in nature.39 In most National Cancer Institution, acupuncture has a decisive role in the treatment of 

chronic cancer-related pain, but acupuncture therapies for chronic cancer-related pain are diverse. 

Clinicians are confused to select the optimal way. However, exploring the most suitable 

acupuncture methods may not only increase financial burden but also waste medical resources. 

NMA can be used to integrate direct and indirect comparisons across a set of multiple variables, it 

can help to evaluate the comparative efficacy and safety of various acupuncture methods.40 41 

Based on the type of single study, we will conduct a rigorous analysis of multiple inclusion 

criteria and quality scores for results evaluated by GRADE.42 

To the best of our knowledge, this study will be the first SR and NMA to investigate 
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acupuncture therapies for chronic cancer-related pain. Based on evidence of comparative 

effectiveness and safety, the NMA is expected to provide a ranking of these methods for cancer 

patients suffering from pain. Moreover, the NMA may assist patients, physicians and clinical 

research investigators to choose the most appropriate acupuncture method. Finally, we sincerely 

hope that our results will offer credible evidence for the clinicians and encourage wider 

application of acupuncture for chronic cancer-related pain.
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Figure 1 PRISMA flow diagram of the study selection process. 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 
address in a systematic review protocol* 
Section and topic Item 

No
Checklist item Reported on 

Page #

ADMINISTRATIVE INFORMATION
Title: 1

 Identification 1a Identify the report as a protocol of a systematic review 1
 Update 1b If the protocol is for an update of a previous systematic review, identify as such

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number 2
Authors:

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 
author

1

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 1
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 

otherwise, state plan for documenting important protocol amendments
Support:

 Sources 5a Indicate sources of financial or other support for the review 11
 Sponsor 5b Provide name for the review funder and/or sponsor 11
 Role of sponsor 
or funder

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 11

INTRODUCTION
Rationale 6 Describe the rationale for the review in the context of what is already known 3-4
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 

comparators, and outcomes (PICO)
3-4

METHODS
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 

considered, language, publication status) to be used as criteria for eligibility for the review
4-5

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 
literature sources) with planned dates of coverage

6

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be 
repeated

6-7
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Study records:
 Data 
management

11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7-8

 Selection 
process

11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review 
(that is, screening, eligibility and inclusion in meta-analysis)

7-8

 Data collection 
process

11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 
processes for obtaining and confirming data from investigators

7-8

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 
assumptions and simplifications

7-8

Outcomes and 
prioritization

13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with 
rationale

5

Risk of bias in 
individual studies

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome 
or study level, or both; state how this information will be used in data synthesis

8-9

15a Describe criteria under which study data will be quantitatively synthesised 9-10
15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of consistency (such as I2, Kendall’s τ)
9-10

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 9-10

Data synthesis

15d If quantitative synthesis is not appropriate, describe the type of summary planned 9-10
Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 10
Confidence in 
cumulative evidence

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 8

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 
clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 
PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 
meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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ABSTRACT

Introduction Chronic cancer-related pain is one of the most commonly excruciating 

symptoms which can be caused by the cancer itself (by the primary tumor or by 

metastases) or by its treatment (surgery, chemotherapy, and radiotherapy). Although 

multiple clinical trials and systematic reviews have suggested that acupuncture could 

be effective in treating chronic cancer-related pain, the comparative efficacy and 

safety of these acupuncture methods remains unclear. We, therefore, perform this 

study to evaluate and rank the efficacy and safety of different acupuncture methods 

for chronic cancer-related pain.

Methods and analysis Seven databases will be searched, including Cochrane Library, 

MEDLINE, EMBASE, Chinese National Knowledge Infrastructure (CNKI), Wanfang 

Database, the Chongqing VIP Chinese Science and Technology Periodical Database 

(VIP) and Chinese Biomedical Literature Database (CBM) from their inception to 

March 2020. The primary outcome is the change of pain intensity. Bayesian network 

meta-analysis will be conducted using software R3.5.1. Finally, we will use the 

Grading of Recommendations Assessment, Development and Evaluation System 

(GRADE) to assess the quality of evidence.

Ethics and dissemination Ethical approval is not required for literature-based studies. 

The results will be disseminated through peer-reviewed publication.

PROSPERO registration number CRD42020165747

Strengths and limitations of this study 

►This study will be the first of its kind to compare the efficacy and safety of various 

acupuncture methods in the treatment of chronic cancer-related pain using Bayesian 

network meta-analysis.

► The quality of evidence will be assessed by the Grading of Recommendations 

Assessment, Development, and Evaluation system (GRADE).

► The study will be strictly carried out according to the recommendation of 

Cochrane handbook for systematic reviews of interventions.

► We will only retrieve data from Chinese and English databases which could limit 
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available data or result in language bias.
►The quality of the pooled effects will be affected by original trials

INTRODUCTION

Chronic cancer-related pain is one of the most common symptoms in cancer patients,1 

which includes chronic cancer pain and chronic post-cancer treatment pain.2 Studies 

showed that the incidence of chronic cancer-related pain is established to be 33% for 

patients after curative treatment, 59% for patients undergoing anticancer treatment 

and 64% for patients with metastatic, advanced or terminal disease.3 4 Particularly, 

pain is highly prevalent at early stages in certain cancer types such as pancreatic 

cancer (44%) and head and neck cancer (40%).5 It could lead to mood disturbance, 

dyspepsia and poor quality of life.6 7 In terms of treatment approach, the WHO 

analgesic ladder recommends opioid therapy on the basis of pain intensity.8 However, 

over half of all cancer patients still suffering intolerable pain.9 The inadequate 

management of chronic cancer-related pain have a significant harmful impact on 

quality of life for patients10 and may lead to increased healthcare costs.11Moreover, 

many patients develop adverse effects from analgesic regimen, such as constipation, 

nausea, drowsiness, confusion, and hallucinations.12 13 Each adverse effect requires a 

careful assessment and treatment strategy, and increase the financial burden of 

patients.14 Therefore, it is necessary to explore other forms of alternative therapies 

which are both safe and effective in relieving chronic cancer-related pain.

The United States and Europe have developed guidelines on complementary and 

alternative medicine (CAM) for chronic cancer-related pain,15 most patients use CAM 

as an adjunct therapy along with the conventional treatments.16 As one of CAM 

treatments, acupuncture plays an important role in the treatment of pain.17-19 In recent 

years, various acupuncture methods has been widely used in treating chronic 

cancer-related pain and adverse effects related to the cancer treatments.20-25 Most 

National Cancer Institute-designated comprehensive cancer centers have begun 

offering acupuncture. In addition, systematic reviews showed that acupuncture and/or 

acupressure is significantly associated with reducing chronic cancer-related pain and 
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decrease the use of analgesics.21 22 Another Cochrane systematic review showed that 

all studies reported benefits of acupuncture in managing pancreatic cancer pain.23 The 

comparison between acupuncture plus drug therapy and drug therapy alone 

demonstrated a significant favour in the acupuncture plus drug therapy.24 A 

randomized control trial indicates the efficacy of auricular acupuncture for patients 

receiving chemotherapy.25 However, due to the diversity of acupuncture approach, its 

relative effectiveness have not yet been studied or explained. Clinicians are confused 

about how to choose the optimal acupuncture method for chronic cancer-related pain.

Studies showed that the rankings of different treatments can be provided using 

the network meta-analysis (NMA) to analyze the direct and indirect randomized 

data.26 27 Therefore, we will perform this network meta-analysis to comprehensively 

evaluate the effectiveness of various acupuncture therapies for chronic cancer-related 

pain.

Objective 

The purpose of this study is to compare the efficacy and safety of existing 

acupuncture methods for the treatment of chronic cancer-related pain through NMA 

and systematic review. 

METHODS

This protocol will be conducted according to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) statement and the 

Checklist of Items to Include When Reporting a Systematic Review Involving a 

Network Meta-analysis.28 29 The research has been registered on PROSPERO 

(supplementary file 1 for PRISMA-P checklist).

Criteria for including studies in this review
Types of studies  
The review will include randomised controlled trials (RCTs) that were reported in 

English or Chinese without any regional restrictions. The first period of randomised 

cross-over trials will be included. Non-RCTs reviews, case report, animal 

experimental studies, expert experience, conference article and duplicated 

publications will be excluded.
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Types of participants
We will include patients with chronic cancer-related pain which includes chronic 

cancer pain and chronic post-cancer treatment pain, regardless of the cancer type. 

We will define chronic cancer-related pain as pain directly linked to the development 

of cancer confirmed by pathology or radiology. Trials that studied chronic 

cancer-related pain mixed with other types of pain and trials studied chronic 

post-cancer surgery pain will be excluded.
Types of interventions
We will define acupuncture in this review as acupoint-based therapy, regardless of 

needling techniques and stimulation method, including manual acupuncture, 

electro-acupuncture, auricular (ear) acupuncture, acupressure, acupoint application, 

moxibustion, catgut embedding, transcutaneous electrical acupoint stimulation, 

acupoint injection, et.al. We will rule out interventions without stimulating the 

acupoint.
Types of control groups
Treatments in the comparison groups can be sham-acupuncture, placebo, 

pharmacotherapy or no additional intervention to usual care. Studies compared 

different types of acupoint-based therapy will be included.
Types of outcome measures
Studies reporting one or more of the following outcomes will be included.

Primary outcomes

The change of pain intensity will be measured by a visual analogue scale (VAS),30-32 

McGill Pain Questionnaire (MPQ),33 34 Brief Pain Inventory (BPI)35 or other validated 

outcome measures.

Secondary outcomes

(1) Quality of life measured by validated scales including the European Organization 

for Research and Treatment of Cancer Quality of Life Questionnaire 

(EORTC-QLQC30), the General Version of the Functional Assessment of Cancer 

Therapy (FACT-G), the Edmonton Symptom Assessment System (ESAS) or other 

validated scales.36

(2) Consumption of analgesics including opioids and non-opioids.37
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(3) Frequency of breakthrough pain and rescue medication use or dosage.

(4) Side effects of analgesic regimen, such as nausea and vomiting, constipation, and 

cognitive deficits.

(5) Safety of the acupoint-based therapies, including adverse events and withdrawals 

for any reasons.

Search methods for identification of studies

The following databases will be searched from their inception to March 2020: 

Cochrane Library, MEDLINE, EMBASE, Chinese National Knowledge Infrastructure 

(CNKI), Wanfang Database, the Chongqing VIP Chinese Science and Technology 

Periodical Database (VIP), Chinese Biomedical Literature Database (CBM), World 

Health Organization Clinical Trials Registry, Chinese clinical registry, 

ClinicalTrials.gov, and reference lists of articles to identify additional studies.

The following medical search headings (MeSH) will be used: “cancer”, ” 

tumor” , ”carcinoma” , “neoplasms”, “pain”, “analgesia”, “acupuncture”, “electro 

acupuncture”, “auriculotherapy”, “acupoint”, “needle” , “acupoint catgut embedding”, 

“wrist-ankle acupuncture”, “moxibustion”, “scalp acupuncture”, “transcutaneous 

electrical acupoint stimulation”,” acupoint injection”, “randomized controlled trial”,” 

randomised controlled”, “randomised, controlled”, “clinical trial”. Chinese 

translations of these search terms will be used for the Chinese databases. The search 

strategy for MEDLINE is shown in table 1.

Table 1 Search strategy in MEDLINE (Ovid SP).

Number Search Items

1 exp Acupuncture Therapy

2 exp Medicine, East Asian Traditional

3 Acupuncture

4 (acupuncture or acupoint* or electroacupuncture or electro-acupuncture 

or meridian* or moxibustion* or "traditional chinese medicine" or 

"traditional oriental medicine" or auriculotherapy or needle or “acupoint 
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catgut embedding” or “wrist-ankle acupuncture” or “scalp acupuncture” 

or “transcutaneous electrical acupoint stimulation” or ” acupoint 

injection”).mp. 

5 Or 1-4

6 exp Neoplasms

7 (neoplasm* or cancer* or carcino* or malignan* or tumor* or 

tumour*).mp. 

8 Or 6-7

9 exp Pain/

10 pain*.mp. 

11 exp Analgesia

12 (analges* or nocicept* or neuropath*).mp. 

13 Or 9-12

14 13 and 8 and 5

15 randomized controlled trial.pt.

16 controlled clinical trial.pt.

17 randomized.ab.

18 placebo.ab

19 drug therapy.fs

20 randomly.ab.

21 trial.ab.

22 groups.ab.

23 Or 15-22

24 exp animals/ not humans.sh.

25 23 not 24

26 25 and 14

Data collection and analysis

Selection of studies
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Two reviewers (Jiao Yang and GuiXing Xu) will screen all hits independently based 

on the titles and abstracts. Full texts will be downloaded for further evaluation when 

necessary. By the next stage, the reviewers will examine the full text articles 

according to the inclusion criteria. A third reviewer (Qianhua Zheng) will be 

consulted to resolve any disagreement by discussion and consensus. The selection 

procedure will be shown in a PRISMA flow chart (Fig.1)

Data extraction and management

Two independent reviewers(ZiHan Yin and MingSheng Sun) will extract information 

using a pre-designed form including: (1) identification information (publication year, 

first author); (2) general information (country, study type, number of centres, sample 

size, study design); (3) participants (type and/or stage of cancer, age, sex, pain 

intensity before treatment); (4) interventions (type of acupuncture, acupuncture points 

selection, treatment frequency/session/duration); (5) comparator (if there is any, 

details of the treatment including name, dosage, frequency and course); (6) outcomes 

(data and time points for each measurement, safety).

We will try to contact corresponding authors for missing data or clarification for 

unclear information. Any disagreements will be arbitrated by a third reviewer (Ling 

Zhao). Cross-check of all data will be done by ZHY and MSS before transfer into 

RevMan software (V.5.3). 

Quality assessment

Two or more independent reviews (Ying Cheng and Jiao Chen) will appraise the 

quality of the included trials using the risk of bias tool developed by the Cochrane 

Collaboration.38 We will appraise each study in terms of selection bias (random 

sequence generation and allocation concealment), performance bias (blinding of 

participants and personnel), detection bias (blinding of outcome assessment), attrition 

bias (incomplete outcome data), selective reporting bias and other bias. Trials will be 

evaluated and classified into three levels: low risk, high risk and unclear. Any 

disagreements will be arbitrated by a third reviewer (Ling Zhao). 

The GRADE system will be used to grade the quality of the evidence for main 

outcomes.39 Two reviewers will use the GRADE system to independently assess the 
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quality of evidence for each outcome. Evidence quality will be rated ‘high’, 

‘moderate’, ‘low’ or ‘very low’ according to the GRADE rating standards. The 

quality of evidence of a specific study will be assessed according to the risk of bias, 

inconsistency, indirectness, imprecision and publication bias.

Assessment of similarity and consistency

An assessment of similarity and consistency will be performed to produce a credible 

and valid result. Since it is difficult to determine similarity using statistical analysis, 

the assessment will be based on clinical and methodological characteristics including 

study designs, participant characteristics, and interventions. We will conduct the Z 

test to check the consistency, and the P-value will be calculated to confirm whether 

there are inconsistencies among the comparison of direct and indirect. If the P > 0.05, 

there is no statistical significance, so the comparison of direct and indirect is 

consistency; on the contrary, inconsistency is considered.  

Network meta-analysis

Efficacy data will be synthesized and statistically analyzed in R3.5.1 with the 

Bayesian method.40 Dichotomous data will be investigated by using a risk ratio with 

95% CIs. For continuous outcomes, data will be analyzed by using a standard mean 

difference with 95% CIs or a weighted mean difference. The weighted mean 

difference will be used for the same scale or the same assessment instrument; whereas 

standard mean difference will be used for different assessment tools. 

The contribution of different designs to the final effect size of the network 

meta‐analysis will be evaluated by net‐heat plots. The acupoint-based therapies will 

be ranked by using P-score that measures the extent of certainty when treatment is 

better than control. A P‐score equals 100% when a treatment is certain to be the best 

and 0% of a P‐score indicates a treatment to be the worst. We will use the forest plots 

to present the results of network meta-analysis. Ranking of the different acupuncture 

methods will be displayed according to the surface under the cumulative ranking 

curve analysis (SUCRA). Network plot will be used to show the comparisons between 

interventions.

Assessment of heterogeneity
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Clinical and methodological heterogeneity will be evaluated by closely checking the 

features of the participants, interventions and outcomes of the inclusive studies and 

comparing fit of the fixed effect model and random effect model. Statistical 

heterogeneity will be assessed by the I2 index. Values of I2<50% will indicate that 

heterogeneity is not salient for the cases that we explore, otherwise, substantial 

heterogeneity will be considered.39 Meta-analysis will be performed after removal of 

studies where main or unacceptable sources of heterogeneity were derived. 

Furthermore, if the source of heterogeneity cannot be explored, a narrative review will 

be provided.

Meta-regression, subgroup analysis and sensitivity analysis 

A network meta-regression will be performed to explore sources of heterogeneity 

using a random effects network meta-regression model. If sufficient evidence is 

available, we will conduct subgroup analyses based on cancer types and degree of 

pain. In order to obtain a stable conclusion, a sensitivity analysis will be conducted to 

remove effects of trials with small sample size and remove studies rated as high risk 

of bias based on accounting of methodological quality. These steps will be crucial to 

ensure the accuracy and depth of inferences from results.

Patients and public involvement

There were no patients nor public will be directly involved in this review. Only data 

already existent in the literature and the aforementioned sources will be used for this 

study.

DISCUSSION

Pain is often accompanied by cancer patients and represents a major challenge for 

both clinicians and patients.41 More than one third of patients with cancer rate their 

pain as moderate to severe in nature.42 In most National Cancer Institution, 

acupuncture has a decisive role in the treatment of chronic cancer-related pain, but 

acupuncture therapies for chronic cancer-related pain are diverse. Clinicians are 

confused to select the optimal way. However, exploring the most suitable acupuncture 

methods may not only increase financial burden but also waste medical resources. 

NMA can be used to integrate direct and indirect comparisons across a set of 
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multiple variables, it can help to evaluate the comparative efficacy and safety of 

various acupuncture methods.43 44 Bayesian methods involve a formal combination of 

a prior probability distribution with a (likelihood) distribution of the pooled effect 

based on the observed data to obtain a posterior probability distribution of the pooled 

effect.45 Compared with frequency methods, Bayesian methods can naturally lead to a 

decision framework to support decision-making.45-47 This overcomes the defect of the 

frequency method in parameter estimation which estimates the maximum likelihood 

through continuous iteration and causes instable results. Moreover, Bayesian 

meta-analysis is straightforward in making predictions and possible of incorporating 

different sources of uncertainty,45 47 which was recommended for NMA. Therefore, 

efficacy data will be synthesized and analyzed with Bayesian method in our review. 

Based on the type of single study, we will conduct a rigorous analysis of multiple 

inclusion criteria and quality scores for results evaluated by GRADE.48 

To the best of our knowledge, this study will be the first SR and NMA to 

investigate acupuncture therapies for chronic cancer-related pain. Based on evidence 

of comparative effectiveness and safety, the NMA is expected to provide a ranking of 

these methods for cancer patients suffering from pain. Moreover, the NMA may assist 

patients, physicians and clinical research investigators to choose the most appropriate 

acupuncture method. Finally, we sincerely hope that our results will offer credible 

evidence for the clinicians and encourage wider application of acupuncture for 

chronic cancer-related pain.

Ethics and dissemination

The results will be disseminated through peer-review journals or conference reports. 

There are no ethical considerations related to the agreement, since no private data will 

be included in the SR. We will not endanger the individual’s privacy or compromise 

their rights.
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 Figure 1 PRISMA flow diagram of the study selection process.
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Figure 1 PRISMA flow diagram of the study selection process. 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No 

Checklist item Reported on 

Page # 

ADMINISTRATIVE INFORMATION  

Title:   1 

 Identification 1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, identify as such  

Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number 2 

Authors:    

 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding 

author 

1 

 Contributions 3b Describe contributions of protocol authors and identify the guarantor of the review 1 

Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; 

otherwise, state plan for documenting important protocol amendments 

 

Support:    

 Sources 5a Indicate sources of financial or other support for the review 12 

 Sponsor 5b Provide name for the review funder and/or sponsor 12 

 Role of sponsor 

or funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 12 

INTRODUCTION  

Rationale 6 Describe the rationale for the review in the context of what is already known 3-4 

Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, 

comparators, and outcomes (PICO) 

3-4 

METHODS  

Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years 

considered, language, publication status) to be used as criteria for eligibility for the review 

4-5 

Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey 

literature sources) with planned dates of coverage 

6 

Search strategy 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be 

repeated 

6-7 
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Study records:    

 Data 

management 

11a Describe the mechanism(s) that will be used to manage records and data throughout the review 7-8 

 Selection 

process 

11b State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review 

(that is, screening, eligibility and inclusion in meta-analysis) 

7-8 

 Data collection 

process 

11c Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any 

processes for obtaining and confirming data from investigators 

7-8 

Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data 

assumptions and simplifications 

7-8 

Outcomes and 

prioritization 

13 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with 

rationale 

5 

Risk of bias in 

individual studies 

14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome 

or study level, or both; state how this information will be used in data synthesis 

8-9 

Data synthesis 15a Describe criteria under which study data will be quantitatively synthesised 8-10 

15b If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of consistency (such as I2, Kendall’s τ) 

8-10 

15c Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 8-10 

15d If quantitative synthesis is not appropriate, describe the type of summary planned 8-10 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 10 

Confidence in 

cumulative evidence 

17 Describe how the strength of the body of evidence will be assessed (such as GRADE) 8-9 

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0.  

 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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