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Abstract
Background: Assessing the effectiveness and safety of acupuncture therapy for treating patients with radiotherapy-induced
nausea and vomiting (RINV) is the main purpose of this systematic review protocol.

Methods:The following electronic databases will be searched from inception to Sep 2019: Cochrane Central Register of Controlled
Trials, PubMed, Web of Science, EMBASE, China National Knowledge Infrastructure, Traditional Chinese Medicine, Chinese
Biomedical Literature Database, Wan-Fang Database, and Chinese Scientific Journal Database. All published randomized controlled
trials in English or Chinese related to acupuncture for RINV will be included. The primary outcome is the severity and frequency of
RINV during radiotherapy. The secondary outcomes is the physical condition and quality of life after radiotherapy. Two reviewers will
conduct the study selection, data extraction, and assessment independently. The assessment of risk of bias and data synthesis will
be conducted with Review Manager Software V.5.2.

Results: The results will provide a high-quality synthesis of current evidence for researchers in this subject area.

Conclusion:The conclusion of our study will provide evidence to judgewhether acupuncture is an effective intervention for patients
suffered from RINV.

PROSPERO registration number: CRD42019130952.

Abbreviations: CIs = confidence intervals, PRISMA-P = the preferred reporting items for systematic reviews and meta-analyses
protocols, RevMan = Review Manager Software, RINV = nausea and vomiting induced by radiotherapy, RT = radiotherapy,
STRICTA = standards for reporting interventions in clinical trials of acupuncture.
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1. Introduction

As one of the most common diseases in the world, cancer has
significantly influence people’s life and put a huge burden to the
society. Radiotherapy (RT) is one of the main treatment
modalities being used, in over 50% of all cancer patients, either
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alone or more commonly in combination with surgery and
chemotherapy to treat a wide range of cancers.[1] Considering the
huge number of cancerous people, RT will impact these patients’
life a lot with its effects and side effects. Radiotherapy-induced
nausea and vomiting (RINV), as one of the most common side
effects during the RT, from which about 50% to 80% of the
patients undergoing RT will suffer.[2] RINV influenced terribly
the quality of the patients’ life, like influencing patients’ ability to
enjoy meals or imposing difficulty on the patients’ loved ones.[3]

What is worse, uncontrolled nausea and vomiting may result in
patients delaying or refusing further RT, so it is very necessary to
find a way of increasing the effect and decreasing the side effects
of RT in maximum.[4]

For now, most of the patients will be suggested to take the
antiemetic by the international antiemetic guidelines.[5] This
treatment is effective but produces some side effects as well like
headache, sedation, dry mouth, constipation, and so on. A total
of 77.1% of the patients with granisetron and 76.2% with
ondansetron will suffer these adverse experience, which makes it
an unsatisfying method to treat RINV.[2,6,7]

As a widely-used conventional therapy, acupuncture has been
applied in various diseases in China and gets more and more
popular all over the world.[8] Although the mechanisms of
acupuncture are not completely clear yet, a plenty of high-quality
clinical trials have been conducted to prove that this therapy is
effective and safe.[9] For some symptoms, which caused by
certain therapies, like nausea and vomiting, study shows that
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acupuncture could reduce nausea and vomiting induce by
chemotherapy and RT.[10,11] What is more, compared with
antiemetic, acupuncture has less side effects, which could be the
most important factor for patients to choose this method instead
of the medication.
As there are plenty of processes and mechanisms involved in

course the acupuncture taking effect, how does this therapy
exactly work still remain unknown. And there are certain studies
showing that the placebo effect may be the main mechanism
resulting in relief of RINV with acupuncture.[12] Neural
mechanism like stimulating the secretion of endogenous opioid
endorphin has been proved one of mechanisms of acupuncture
therapeutical effect, but for RINV relative neural mechanisms
have not been found yet.[13] Besides of the results based on
modern science, “deqi” sensation and regulating the yin and yang
of human body are considered as the main mechanisms
producing effects from acupuncture in the base of traditional
Chinese medicine theory.[14]

Many systematic reviews have been conducted for the
acupuncture treating chemotherapy-induced nausea and vomit-
ing, but for RINV there have been few relative researches because
nausea and vomiting caused by chemotherapy is more severe than
by RT. As RINV has been a common problem for patients under
RT, it is necessary to make a systematic review to provide a
convincing conclusion whether acupuncture is an appropriate
method to treat RINV.
2. Methods and analysis

2.1. Study registration

This systematic review protocol was registered with PROS-
PERO 2019 (registration number: CRD42019130952).
And the protocol report is in the base of the preferred
reporting items for systematic reviews and meta-analyses
protocols (PRISMA-P) declaration guidelines.[15] The review
will be performed in line with the PRISMA declaration
guidelines.[16]
2.2. Inclusion criteria for study selection
2.2.1. Type of study. RCTs of acupuncture therapy for RINV
without restrictions on publication status will be eligible for
inclusion.

2.2.2. Type of participant. Participants who were 18 years or
older with RINV will be included in spite of gender, race,
education, or economic status.

2.2.3. Type of intervention. Acupuncture therapy, which
includes manual acupuncture, body acupuncture, electroacu-
puncture, plum blossom needle, warm needling, and fire
needling. Other methods, which includes transcutaneous electri-
cal nerve stimulation, laser acupuncture, dry needling, cupping,
and moxibustion will be excluded.
Comparison interventions, including sham acupuncture

(including sham acupuncture at selected acupoints, sham
acupuncture at non-acupoints, pseudo-acupuncture interven-
tions, needling at inappropriate acupoints and nonpenetrating
sham acupuncture), placebo, usual care, medication, no
treatment, and other conventional therapies, will be included.[17]

In addition, the review of trials evaluating acupuncture combined
with another treatment compared with other typical treatments
alone will be included.
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2.2.4. Type of outcomemeasure. The primary outcome will be
the severity and frequency after RT.[18] The secondary outcomes
will be the physical condition and quality of life after RT.
2.3. Search methods for identification of studies
2.3.1. Electronic data sources. The following electronic data-
bases will be searched from inception to September 2019:
Cochrane Central Register of Controlled Trials, PubMed,Web of
Science, EMBASE, China National Knowledge Infrastructure,
Traditional Chinese Medicine, Chinese Biomedical Literature
Database, Wan-Fang Database, and Chinese Scientific Journal
Database. All published randomized controlled trials in English
or Chinese related to acupuncture for RINV will be included.

2.3.2. Searching other resources. The reference lists of
potentially missing eligible studies will be scanned ant the
relevant conference proceedings will be scanned as well.

2.4. Search strategy

The search strategy for PubMed is shown in Table 1. The
following search keywords will be used: radiotherapy (eg,
“radiotherapy” or “radiation therapy” or “radiation Treatment”
or “targeted radiotherapy”); nausea (eg, “nausea”); vomiting (eg,
“vomiting”); acupuncture (eg, “acupuncture” or “acupuncture
therapy” or “body acupuncture” or “manual acupuncture” or
“electroacupuncture” or “fire needling” or “plum blossom
needling”; randomized controlled trial (eg, “randomized con-
trolled trial” or “controlled clinical trial” or “random allocation”
or “randomized” or “randomly” or “double-blind method” or
“single-blind method” or “clinical trial.” The equivalent search
keywords will be used in the Chinese databases.

2.5. Data collection and analysis
2.5.1. Selection of studies. The titles and abstracts of all
searched studies will be reviewed and screened independently by
2 reviewers, aiming at identifying eligible trials and eliminating
duplicated or irrelevant studies in line with the criteria; the full
text of all possibly eligible studies will obtained if necessary. A
discussion with the third reviewer is planned to solve the
disagreements. A PRISMA flow diagram will be used to show the
study selection process (Fig. 1).

2.5.2. Data extraction and management. Before the data
extraction, a standard data extraction form with following
information will be created: year of publication, general
information, country, participant characteristics, inclusion and
exclusion criteria, sample size, methods, randomization, blinding
methods, type of acupuncture interventions, control, outcome
measures, results, adverse reactions, conflicts of interest, ethical
approval, and other information. And these data will be extracted
by 2 independent reviewers. A third reviewer will be set to be
discussed with and judge the disagreements during the course.
Contacting the authors for further information will be the
solution for the insufficient data in the publications. Review
Manager software (RevMan V.5.2.1) will conduct the analysis
and synthesis after transferring all the data into the software.

2.5.3. Assessment of risk of bias in included studies. Two
reviewers will independently evaluate the risk of bias in all
included studies with the Cochrane Collaboration’s tool
assessment method and complete the Standards for Reporting
Interventions in Clinical Trials of Acupuncture checklist for the



Table 1

Search strategy for the PubMed database.

Number Search items

1 Radiotherapy. Mesh.
2 Radiotherapy. ti, ab
3 Radiation therapy. ti, ab
4 (Radiation) and (therapy). ti, ab
5 Radiation Treatment. ti, ab
6 (Radiation) and (Treatment). ti, ab
7 Targeted Radiotherapy. ti, ab
8 (Radiotherapy) and (Targeted). ti, ab
9 1 or 2–8
10 Nausea. Mesh.
11 Nausea. ti, ab
12 10 or 11
13 Vomiting. Mesh
14 Vomiting. ti, ab
15 13 or 14
16 Acupuncture. Mesh.
17 Acupuncture. ti, ab
18 Acupuncture therapy. Mesh.
19 Acupuncture therapy. ti, ab
20 (acupuncture) and (therapy). ti, ab
21 Acupuncture∗
22 Body acupuncture. ti, ab
23 (body) and (acupuncture). ti, ab
24 Manual acupuncture. ti, ab
25 (manual) and (acupuncture). ti, ab
26 Electroacupuncture. ti, ab
27 (electro) and (acupuncture). ti, ab
28 Fire needling. ti, ab
29 (fire) and (needling). ti, ab
30 Plum blossom needling. ti, ab
31 (plum) and (blossom) and (needling). ti, ab
32 16 or 17-31
33 randomized controlled trial. pt
34 controlled clinical trial. pt
35 randomized controlled trials. Mesh.
36 random allocation. Mesh.
37 randomized. ti, ab
38 randomly. ti, ab
39 double-blind method. Mesh
40 single-blind method. Mesh
41 clinical trial. pt
42 33 or 34-41
43 9 and (12 or 15) and 32 and 42
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studies included.[19] The following domains will be evaluated:
selection bias, performance bias, attrition bias, detection bias,
reporting bias, and other sources of bias. The assessments will
then be divided into 3 levels: low risk, high risk, and unclear.
Unclear or insufficient items will be obtained by contacting the
corresponding author for further information. The third reviewer
will be set to solve the disagreements.

2.5.4. Measures of treatment effect.Dichotomous data will be
presented as risk ratio and 95% confidence intervals (CIs), while
continuous outcomes will be shown as standard mean difference
95% CI.

2.5.5. Unit of analysis issues. The individual participant will
the analytical unit.

2.5.6. Management of missing data. Contacting the corre-
sponding authors of the included studies will be the solution to
3

obtain the missing or insufficient data of the primary results
including sending emails or making a call. If missing data is not
available, an intent-to-treat analysis will be performed as much as
possible (the analysis should include data from all participants in
the initially randomly assigned group) and a sensitivity analysis
will be performed to determine if the results are inconsistent.

2.5.7. Assessment of heterogeneity. I2 test will be used to
quantify inconsistency and standard x2 test will be used to detect
statistical heterogeneity. Studies will be considered to have
homogeneity if the P value exceeds .1 and the I2 value is less
than 50%, and the fixed-effects model will be used. While studies
will be considered to have significant statistic heterogeneity if the
P value is less than .1 or the I2 value exceeds 50%, and subgroup
analysiswill beused to explore thepossible cause.And the random-
effects model will be applied if the heterogeneity is still important.

2.5.8. Assessment of reporting biases. Funnel plots will be
used to assess the reporting biases if more than 10 studies are
included.
2.6. Data synthesis

RevMan V.52 will be used to perform the data synthesis, if it is
possible carry out a meta-analysis. If no substantial statistical
heterogeneity is detected, the data synthesis will be processed
with the fixed-effects model, and if substantial statistical
heterogeneity is detected, the data synthesis will be performed
with the random-effects model. Possible reasons will be searched
from a clinical and methodological perspective if different studies
exist significant heterogeneity, and descriptive analysis or
subgroup analysis will be provided. If there is no substantial
heterogeneity between 2 studies, descriptive analysis will be
conducted.
2.7. Subgroup analysis

Subgroup analysis will be conducted if the data are sufficient,
according to the factors different outcomes and different control
interventions.
2.8. Sensitivity analysis

Sensitivity analyses will be performed to evaluate the impact of
sample size, study design, methodological quality and the effect of
missing data, and to verify the robustness of the review
conclusions if possible. The analysis will be repeated after low-
quality studies are excluded.
2.9. Grading the quality of evidence

The grade of recommendations assessment, development and
evaluation will be the tool to evaluate the quality of the
evidence.[20] Limitation of study design, inconsistency of results,
indirectness, imprecision, and publication bias will be assessed.
The assessments will be divided into 4 levels: very low, low,
moderate, or high.
2.10. Ethics and dissemination

Formal ethical approval is not necessary as the data cannot be
individualized. The results of this protocol will be disseminated in
a peer-reviewed journal or presented at relevant conferences. The
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Figure 1. The PRISMA flow chart of the selection process. PRISMA = preferred reporting items for systematic review and meta-analysis.
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essential protocol amendments will be documented in the full
review.
3. Discussion

This systematic reviewwill assess the effectiveness of acupuncture
for RINV. There are 4 sections in the review: identification, study
inclusion, data extraction, and data synthesis. This review will
help the doctors to choose acupuncture as an alternative
treatment for RINV patients, and offer the patients more options
to relieve their symptoms.
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