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Abstract

Introduction: Acupuncture has demonstrated effectiveness for symptom management among breast cancer
survivors. This meta-analysis aims to evaluate the effect of acupuncture on treatment-related symptoms among
breast cancer survivors.

Methods: The authors searched PubMed, CINAHL, and EMBASE for relevant randomized clinical trials
(RCTs) of acupuncture for managing treatment-related symptoms published in English through June 2021. They
appraised the quality of each article using the Cochrane Collaboration Risk of Bias Criteria. The primary
outcomes were pain, hot flashes, sleep disturbance, fatigue, depression, lymphedema, and neuropathy as in-
dividual symptoms. They also evaluated adverse events reported in acupuncture studies.

Results: Of 26 selected trials (2055 patients), 20 (1709 patients) were included in the meta-analysis. Acu-
puncture was more effective than control groups in improving pain intensity [standardized mean difference
(SMD) = -0.60, 95% confidence intervals (CI) -1.06 to -0.15], fatigue [SMD = -0.62, 95% CI -1.03 to -0.20],
and hot flash severity [SMD = -0.52, 95% CI -0.82 to -0.22]. The subgroup analysis indicated that acupuncture
showed trends but not significant effects on all the treatment-related symptoms compared with the sham
acupuncture groups. Compared with waitlist control and usual care groups, the acupuncture groups showed
significant reductions in pain intensity, fatigue, depression, hot flash severity, and neuropathy. No serious
adverse events were reported related to acupuncture intervention. Mild adverse events (i.e., bruising, pain,
swelling, skin infection, hematoma, headache, menstrual bleeding) were reported in 11 studies.

Conclusion: This systematic review and meta-analysis suggest that acupuncture significantly reduces mul-
tiple treatment-related symptoms compared with the usual care or waitlist control group among breast cancer
survivors. The safety of acupuncture was inadequately reported in the included studies. Based on the available
data, acupuncture seems to be generally a safe treatment with some mild adverse events. These findings provide
evidence-based recommendations for incorporating acupuncture into clinical breast cancer symptom manage-
ment. Due to the high risk of bias and blinding issues in some RCTs, more rigorous trials are needed to confirm
the efficacy of acupuncture in reducing multiple treatment-related symptoms among breast cancer survivors.
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Introduction

Breast cancer remains the most common cancer and the
leading cause of cancer-related death among women

worldwide.1 Breast cancer survivors are living longer with
treatment-related symptoms.2 Women usually experience
treatment-related fatigue, neuropathy, and lymphedema after
chemotherapy and breast surgery.3 Women on endocrine
therapy for 5 to 10 years after cancer treatment often experi-
ence joint pain, hot flashes, and sleep disturbance.4 Pain, fa-
tigue, sleep disturbance, and depression can co-exist among
breast cancer survivors during and years after cancer treat-
ment.5 These symptoms have a detrimental impact on cogni-
tive function and adherence to treatment, and compromise
cancer survivors’ quality of life, work functioning, and daily
life.6,7 It is critical to understand the treatment-related symp-
toms experienced among breast cancer survivors and to
maximize their management.

Symptoms experienced by breast cancer survivors can
be managed with pharmacologic and nonpharmacologic
treatments. Opioids and adjuvant analgesics have been
used for cancer pain management, but are associated with
intolerable side effects such as nausea, vomiting, and
constipation.8 Hormonal replacement therapy can be used
to treat menopausal symptoms. Due to increased risk of
cancer recurrence and mortality, hormone replacement
therapy is not recommended for the management of en-
docrine therapy treatment-related symptoms among breast
cancer survivors.9 Moreover, some pharmacologic treat-
ments such as the selective serotonin reuptake inhibitors
(e.g., paroxetine, fluoxetine) can adversely interact with
endocrine therapy drugs (e.g., tamoxifen).10 For these
reasons, nonpharmacologic approaches such as acupunc-
ture are increasingly used by breast cancer survivors to
manage their symptoms.

Acupuncture is an integrative therapy that is a modality of
Traditional Chinese Medicine (TCM). TCM addresses
health issues based on the root and branch treatment prin-
ciple.11 The root treatment focuses on correcting an under-
lying imbalance that affects the whole body as well as the
presenting symptomatology. The branch treatment focuses
on alleviating specific symptoms. Acupuncture stimulates
pathways or meridians that conduct the body’s vital energy,
which produces a regulating and balancing effect on mul-
tiple organs and the whole body.12,13 Approximately 3.5
million adults in the United States receive acupuncture
annually.14 Among them, 16% to 63% of breast cancer
survivors have used acupuncture.15 More than 60% of the
comprehensive National Cancer Institute-Designated Cancer
Centers have used acupuncture for cancer symptom man-
agement.16 Previous literature has reported that acupuncture
is safe, effective, and has few adverse effects.17 There is
increasing evidence from randomized clinical trials (RCTs)
that acupuncture can be used by breast cancer survivors to
manage disease- and treatment-related symptoms, especially
long-term treatment side effects.18,19

Most past RCTs and reviews have focused on the use of
acupuncture for a single cancer-related symptom,20,21 not
for multiple symptoms or overall health. Very few studies

have summarized the effect of acupuncture on multiple
common treatment-related symptoms experienced by breast
cancer survivors. The primary aim of this systematic review
and meta-analysis is to synthesize the evidence and assess
the effect of acupuncture for managing each of the indi-
vidual treatment-related symptoms experienced by breast
cancer survivors.

Methods

This review was conducted following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analysis
(PRISMA) statement. Please see supplemental files for
PRISMA_2020_checklist.22 The primary outcomes of this
review are treatment- related symptoms, which include pain,
hot flashes, sleep disturbance, fatigue, depression, lymphe-
dema, and neuropathy. The authors also evaluated adverse
events reported in acupuncture RCTs.

Inclusion/exclusion criteria

A study was included if (1) it was a peer-reviewed
prospective RCT published in the English language;
(2) involved breast cancer survivors; (3) the treatment
was acupuncture or electroacupuncture (various needle
techniques were accepted); (4) the control group was
sham acupuncture, waitlist control, usual care, or an-
other intervention (e.g., medication, relaxation); and (5)
it treated the chronic symptoms of interest (pain, hot
flashes, sleep disturbance, fatigue, depression, lymphe-
dema, and neuropathy). Studies were excluded if the in-
tervention was (1) either acupressure or laser acupuncture
without needles; (2) used to manage acute symptoms after
surgery; (3) a retrospective chart review; or (4) a review
article.

Search strategy

The authors searched PubMed, CINAHL, and Embase
from 1974 through June 2021. The following terms were
used in the search: (‘‘breast cancer’’ [MeSH Terms] OR
‘‘breast cancer’’ [Title/Abstract] OR ‘‘breast neoplasm’’
[MeSH Terms] OR ‘‘breast neoplasm’’ [Title/Abstract] OR
‘‘breast tumor’’[Title/Abstract] OR ‘‘breast tumor’’[MeSH
Terms]) AND ‘‘acupuncture’’ [MeSH Terms] OR ‘‘acu-
puncture’’[Title/Abstract] OR ‘‘electro-acupuncture’’
[MeSH Terms] OR ‘‘electroacupuncture’’[Title/Abstract])
AND (‘‘joint pain’’ [Title/Abstract] OR ‘‘Arthralgia’’
[MeSH Terms] OR ‘‘pain’’ [Title/Abstract] OR ‘‘arthral-
gia’’[Title/Abstract] OR ‘‘fatigue’’[Title/Abstract] OR
‘‘Fatigue’’ [MeSH Terms] OR ‘‘sleep’’[Title/Abstract] OR
‘‘insomnia’’[Title/Abstract] OR ‘‘insomnia’’ [MeSH Terms]
OR ‘‘depression’’[Title/Abstract] OR ‘‘depression’’ [MeSH
Terms] OR ‘‘depressive symptom’’[Title/Abstract] OR
‘‘depressive symptom’’ [MeSH Terms] OR ‘‘neuropathy’’
[Title/Abstract] OR ‘‘lymphedema’’[Title/Abstract] OR
‘‘lymphoedema’’[Title/Abstract] OR ‘‘Lymphedema’’
[MeSH Terms] OR ‘‘hot flashes’’[MeSH Terms] OR ‘‘hot
flashes’’[Title/Abstract] OR ‘‘hot flush’’[Title/Abstract] OR
‘‘vasomotor symptoms’’[Title/Abstract] OR ‘‘menopausal
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symptoms’’[Title/Abstract]) AND (random* OR ‘‘Clinical
Trials as Topic’’[Mesh] OR ‘‘Clinical Trial’’[Publication
Type]).

Data extraction and quality assessment. Data screening
was managed using Endnote X9.2. Studies with duplicate
titles were deleted. Two researchers (H.L. and T.L.)
screened the titles and abstracts independently according to
the inclusion and exclusion criteria. Any disagreements
between two researchers were resolved by discussion with a
third researcher. Details of the screening and selection
process are shown in the PRISMA flowchart (Fig. 1).

Four authors (H.L., M.K.J., Y.L., and M.S.) extracted data
independently, then appraised the quality of each article in
pairs, rating it as having low, high, or unclear risk of bias
(RoB) using the Cochrane Collaboration Risk of Bias Cri-

teria, which is based on random sequence generation, allo-
cation concealment, blinding, incomplete outcome data,
selective outcome reporting, and other sources of bias.23 For
each article, the authors extracted information about authors,
country where the study was performed, symptoms, study
design, sample size, treatment period, acupuncture protocol
style, adverse effect, and significant results between the
acupuncture and control groups on an Excel spreadsheet.
Discrepancies noted during study selection and data ex-
traction were discussed with another author and agreement
was obtained.

Meta-analysis and synthesis of evidence. The meta-
analysis and subgroup analysis were conducted using Rev-
Man 5.3.24 First, the authors compared the acupuncture
group versus all the control groups for each symptom. The

FIG. 1. PRISMA flowchart describing the selection process. PRISMA, Preferred Reporting Items for Systematic Reviews
and Meta-Analysis.
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effect sizes for each symptom were measured as standard-
ized mean differences (SMDs) and the corresponding 95%
confidence intervals (CI) were calculated. Then, a subgroup
analysis was conducted according to different control
groups: acupuncture versus sham acupuncture, acupuncture
versus usual care or waitlist control, and acupuncture versus
other interventions. Heterogeneity among trials was identified
by the w2 test and reported as I2; 0%–40% was considered to
represent a low level of heterogeneity, 40%–75% was con-
sidered to represent moderate heterogeneity, whereas 75%–
90% was considered to represent considerable heterogeneity.
A random effects model was employed for pooled analyses.
If the summary of statistics was missing or not reported in
the original study, the authors (1) contacted the authors for
additional data and (2) used the following formula to com-
pute standard deviation (SD) for changes: SDchange¼ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

SD2
baselineþ SD2

final� 2 · Corr · SDbaseline · SDfinalð Þ
p

.

Results

The database search yielded 1089 journal articles. After
omitting 748 duplicates, 341 articles remained for screening,
26 RCTs that studied any of the 7 individual symptoms of
interest were included for systematic review and evaluated
for RoB, and 20 RCTs were found eligible for meta-analysis.

Characteristics of clinical studies and quality
of evidence

Among the 26 studies (2055 patients) reviewed, the most
commonly evaluated symptom was hot flashes (n = 10),25–34

followed by endocrine-therapy-induced joint pain (n = 5),35–39

fatigue (n = 4),40–43 sleep disturbance (n = 5),28,29,40,44,45

lymphedema (n = 3),46–48 depression (n = 3),29,34,40 and neu-
ropathy (n = 2).49,50 Fourteen studies (54%) were conducted
in the United States,26,29,30,33,35–37,39–41,44,47,49,50 4 in Swe-
den,31,32,34,45 3 in Australia,38,42,48 and 1 each in the United
Kingdom,43 Italy,25 China,46 Norway,27 and Denmark.28

Sample size for the studies ranged from 29 to 302. The
acupuncture interventions were conducted after the comple-
tion of chemotherapy and during endocrine therapy. Manual
acupuncture was used in 17 studies and electroacupuncture in
9 studies. Study design and type of control groups differed,
including acupuncture versus sham, acupuncture versus usual
care, acupuncture versus waitlist control, acupuncture versus
sham versus usual care, and acupuncture versus other inter-
ventions (i.e., applied relaxation, hormone replacement ther-
apy, diosmin, gabapentin, or venlafaxine). Three types of
acupuncture protocols were used across studies: standardized,
semistandardized, and individualized. The semistandardized
acupuncture protocol consists of a standardized acupuncture
protocol plus additional acupuncture points that take inter-
individual variability and individual health conditions into
account. Additional acupuncture points are then needled as
the patient’s condition dictates. The individualized acupunc-
ture protocol is an acupuncture point prescription formulated
by the acupuncturist after development of a patient-specific
TCM pattern diagnosis. Seventeen out of 26 studies (65%)
used a standardized acupuncture protocol.27–34,37,38,41,42,45–50

Among them, only five studies (29%) found significant effect
in favor of acupuncture on treatment-related symptoms
compared with control groups.27,28,31,46,50 Eight studies used

the semistandardized acupuncture protocol and all of these
studies found significant effect in favor of acupuncture
compared with control groups.26,35,36,39,40,42–44 Only one
study used an individualized acupuncture protocol and
showed that acupuncture significantly managed hot flashes
compared with the usual care group.25

Of the 26 RCTs included in this review, 12 (46%) were
determined to have low RoB in the following five domains:
random sequence generation, allocation concealment,
blinding, incomplete outcome data, and selective outcome
reporting. Other sources of bias were unclear in these
studies. Twelve studies (46%) that did not include sham
acupuncture were rated as high risk for blinding; five studies
were unclear concerning allocation concealment; and five
studies were unclear concerning random sequence genera-
tion. Three studies had selective outcome reporting and only
reported a subset of the original outcomes. The authors did
not assess blinding of personnel in the RoB assessment
because the acupuncturist was not blinded in any of these
studies. A summary of the included RCTs and details of
domain-specific assessed RoB are provided in Table 1 and
Supplementary Data.

Adverse event

Fifteen studies reported no serious adverse
events.25,26,30–32,35,36,38–40,45,46,48–50 Only one study re-
ported 11 serious adverse events during the study period.41

However, none of these events was related to the acu-
puncture intervention. Mild adverse events (i.e., bruising,
pain, swelling, skin infection, hematoma, headache, men-
strual bleeding) were reported in the verum acupuncture
group in 11 studies.25,26,30,32,35,36,38–40,49,50 Ten studies did
not report or mention adverse events.

Meta-analysis results: verum acupuncture
versus control

Forest plots for acupuncture compared with the control
groups and the subgroup analysis for each symptom are
shown in Figure 2. There was a statistically significant effect
in favor of acupuncture on pain intensity [SMD = -0.60,
95% CI -1.06 to -0.15], fatigue [SMD = -0.62, 95% CI
-1.03 to -0.20], and hot flash severity [SMD = -0.52, 95%
CI -0.82 to -0.22], with statistical heterogeneity of 77%,
68%, and 45%, respectively. Verum acupuncture showed
trends, but no significant differences between the control
groups for hot flash frequency, sleep disturbance, depres-
sion, neuropathy, and lymphedema compared with the
control groups.

Subgroup analysis: verum acupuncture
versus sham acupuncture

Verum acupuncture showed trends but not significant
effects on pain intensity [SMD = -0.60, 95% CI -1.45 to
0.24], sleep disturbance [SMD = -0.20, 95% CI -0.81 to
0.42], fatigue [SMD = -0.21, 95% CI -0.59 to 0.17], de-
pression [SMD = -0.05, 95% CI -0.42 to 0.31], hot flash
frequency [SMD = -0.29, 95% CI -0.83 to 0.24], and hot
flash severity [SMD = -0.21, 95% CI -0.70 to 0.27] com-
pared with the sham acupuncture groups at the end of acu-
puncture treatment.
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Subgroup analysis: verum acupuncture versus waitlist
control or usual care

The authors combined the waitlist control and usual
care groups for this analysis. The results revealed a sta-
tistically significant effect in favor of acupuncture on the
management of pain intensity [SMD = -0.64, 95% CI
-1.23 to -0.06] with heterogeneity of 64%, fatigue

[SMD = -0.97, 95% CI -1.23 to -0.72] with heterogeneity
of 0%, depression [SMD = -0.84, 95% CI -1.47 to -0.21],
hot flash severity [SMD = -0.74, 95% CI -1.00 to -0.48]
with heterogeneity of 0%, and neuropathy [SMD = -0.97,
95% CI -1.67 to -0.27] compared with the waitlist con-
trol or usual care groups at the end of treatment. Verum
acupuncture showed trends but not significant effects
on sleep disturbance [SMD = -0.49, 95% CI -1.10 to

FIG. 2. Forest plots of the comparison of acupuncture with control groups for each symptom and subgroup analysis for
sham, waitlist control or usual care, and other interventions.
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0.12] and lymphedema [SMD = -0.15, 95% CI -0.61
to 0.31] compared with waitlist control or usual care.

Subgroup analysis: verum acupuncture versus
other interventions

The results revealed a statistically significant effect in
favor of acupuncture compared with diosmin on the man-
agement of lymphedema [SMD = -0.90, 95% CI -1.66 to
-0.14]. There were no significant differences in change

scores for depression (compared with applied relaxation),
sleep disturbance (compared with gabapentin, hormone
therapy), hot flash frequency (applied relaxation, hormone
therapy), and hot flash severity (gabapentin).

Discussion

The authors included 26 RCTs (2055 patients) in the
systematic review and 20 RCTs (1709 patients) in the
meta-analysis. Consistent with most meta-analyses, we

FIG. 2. (Continued).
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found acupuncture reduced multiple treatment-related
symptoms (pain intensity, hot flashes, fatigue, depression,
and neuropathy) compared with the usual care or waitlist
control group, it only showed trends but not significant
effects compared with sham acupuncture control.19,51–53

The effect of acupuncture on study outcomes is sensitive
to the type of control used,19 with larger effect sizes found
in trials with waitlist control or usual care compared with
sham acupuncture control groups.54 Rigorous RCTs are
still needed to confirm these findings. Below are meth-
odological challenges and research gaps that still need to
be addressed.

Challenges to using sham acupuncture control groups

Using high-quality control groups in acupuncture re-
search is challenging because it is hard to blind acu-
puncturists, and there is likely a therapeutic effect with
sham acupuncture.36,55 Two types of sham acupuncture
controls are commonly used. The first uses acupuncture
needles that either penetrate the skin at nonacupunc-
ture points or are inserted only shallowly into acupunc-
ture points.55 Four studies in this review used penetrating
needles at nonacupuncture points for the sham acupuncture
group.27,28,35,39 However, sham acupuncture controls using
penetrating needles at nonacupuncture points have been
criticized because they may have therapeutic effect.54,56

More studies are needed to examine the validity of using
this type of sham acupuncture control group.

The second type of sham acupuncture control uses a de-
vice with a nonpenetrating placebo needle (i.e., Streitberger
or Park needles). Six studies in this review used the Streit-
berger needle,57 a single-blind device, for the sham control
group, and none showed significance between the verum and
the Streitberger needle groups.26,30,36,38,40,41 Five studies
used the Park needle, which can be either be used as a single-
or double-blind device; again, none showed significance
between the verum and the Park needle groups.29,32,36,37,42 It
is important to note that the acupuncturist was not blinded in
any of these studies, including those using the Park needle.
The major limitation of a single-blind device is that it may
potentiate acupuncturist bias, which may result in participant
bias and/or unblinding.58

The gold standard for acupuncture research is the double-
blind RCT,55,59 which allows comparison of treatment with
placebo.58 The Takakura double-blind needle consists of a
set of one penetrating needle and one placebo skin touch
needle and blinds both participants and acupuncturists.60

Neither participant nor acupuncturist can determine by sight
or feel which needle (penetrating or placebo) is being used.
The validity of the Takakura needle has been established,58,60–62

and this device should be considered for future double-blind
acupuncture RCTs. None of the studies in this review used
this double-blind device.

FIG. 2. (Continued).
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Different acupuncture protocols

Multiple studies in this review used a semistandardized
acupuncture research protocol, and this review suggested
that the semistandardized protocols were in general more
effective than the standardized protocols in terms of ability
to manage treatment-related symptoms. Semistandardized
protocols consist of a standardized acupuncture protocol
plus additional acupuncture points that take interindividual
variability and individual health conditions into account.
Mao et al.36 used a semistandardized protocol where each
participant chose one most painful joint area for treatment
and the acupuncturist selected an additional four acupunc-
ture points based on the participant’s complaints of de-
pression, anxiety, or fatigue. Since each person’s symptom
experience is different, and most breast cancer survivors
experience multiple symptoms, the authors recommend that
future studies use semistandardized acupuncture protocols.

Only one study in this review (which addressed hot flashes)
used individualized acupuncture points to treat participants
based on individual TCM pattern diagnosis.25 Individualized
protocols are highly influenced by acupuncturists’ training,
clinical judgment, preferences, and acumen. Meanwhile,
there is insufficient evidence regarding whether individual-
ized protocols are more effective than standardized or semi-
standardized protocols for symptom management. More
studies are needed to evaluate the efficacy of individualized
acupuncture protocols for symptom management.

Effects of acupuncture on multiple symptoms

This review found that acupuncture has a significant ef-
fect on multiple treatment-related symptoms. This finding
supports another recent review finding that acupuncture
improves overall health.13 This may be because acupuncture
is often focused on enhancing overall health not just on
individual symptoms. According to the principles of TCM, a
patient is dually treated with a root and branch treatment.
When an acupuncturist develops a specific TCM pattern
diagnosis, both root and branch assessments and treatment
plans are formulated. These treatments overlap and often
potentiate one another, leading not only to symptom ame-
lioration but also to improvement in overall health.13 Thus,
acupuncture for hot flashes may also reduce sleep distur-
bance, fatigue, depression, and the psychoneurologic
symptom cluster among people with breast cancer.29,63

Given the coexisting cluster of psychoneurologic symp-
toms (i.e., pain, fatigue, sleep disturbance, depression,
anxiety) among breast cancer survivors,64 additional studies
with additional measures are needed to evaluate the effect of
acupuncture on symptom clusters and/or general health
improvement. For example, a global well-being outcomes
rating scale can be used to measure general health im-
provement,65 and a composite score that sums standardized
scores for each symptom or produces a data-driven reduced
rank regression score may be calculated.66

Limitations

This review had several limitations. First, due to language
limitations and accessibility of databases in other languages,
the authors only included studies published in English. This
limits the scope of the review, since there are other acu-

puncture RCTs published in Chinese, Korean, and Japanese.
Future reviews may include more studies that are written in
these languages. Second, we did not perform a meta-analysis
for the symptom cluster, even though two studies reported
multiple outcomes. Future reviews can use robust methods to
handle multiple outcomes (i.e., robust variance estimation,
multilevel meta-analysis). The authors also encourage future
investigators to measure multiple co-occurring symptoms
using a comprehensive scale. When enough published studies
have done so, more valid and efficient methods will be
available for meta-analysis.67 Lastly, this meta-analysis in-
cluded only one time point, at completion of the acupuncture
intervention. Some studies reported long-term follow-up and
suggested persistence of the acupuncture effect, and this
should be included in future analyses.

Conclusion

Compared with a usual care or waitlist control group,
verum acupuncture significantly reduces multiple treatment-
related symptoms among breast cancer survivors. The safety
of acupuncture was inadequately reported in the included
studies. Based on the available data, acupuncture seems to
be generally a safe treatment with some mild adverse events.
Acupuncture can be recommended to breast cancer survi-
vors who seek nonpharmacologic care for their distressing
symptoms. Due to the high RoB and blinding issues in some
RCTs, more rigorous trials are needed to confirm the effi-
cacy of acupuncture in reducing multiple treatment-related
symptoms among breast cancer survivors.
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