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Objective. To investigate the potential benefits and safety of acupuncture on managing side effects induced by drug therapies in
patients with breast cancer using a PRISMA standard systematic review and meta-analysis. Methods. Published randomised
controlled trials from nine databases in English and Chinese language were searched. Trials with a real acupuncture treatment
group and a control group with sham acupuncture, no treatment, or waitlist control were included. The primary outcome of this
study was the therapeutic effects on five symptoms induced by drug therapies, including gastrointestinal disorder, neuropathy,
arthralgia, joint symptoms, and cognitive impairment. The quality of life was assessed as a secondary outcome. The risk of bias of
each study was analysed according to the Cochrane Handbook. Results. Sixteen randomised controlled trials with 1189 par-
ticipants were included in the meta-analysis. The primary outcome and all subgroup analyses showed statistically significant
improvements in the management of side effects by real acupuncture. The quality of life of patients has enhanced during the
treatment. Conclusion. Although the number of publications is limited, a clear preliminary conclusion could be drawn by the
meta-analysis, suggesting the beneficial adjuvant role of acupuncture in patients with breast cancer who receive drug therapies. No
serious adverse events were observed from all the RCTs, and the safety of acupuncture is ascertained. More standardised and
sophisticated large-scale randomised controlled trials are needed to evaluate the findings further.

milder side effects, while, in severe cases, it could lead to

1. Background

Breast cancer is the fifth leading cause of cancer mortality
worldwide [1]. Current treatment strategies include surgical
excision, hormonal therapy, radiation therapy, chemo-
therapy, and antibody treatment [2]. Adjuvant treatments
are often offered to patients after mastectomy. However, side
effects are commonly observed from the patients, especially
receiving drug therapy regimens. Fatigue, hair loss, nausea,
vomiting, loss of appetite, and diarrhoea are some of the

infertility, arthralgia, neuropathy, and cognitive impair-
ments [3, 4]. Relieving the side effects of drug therapy is
essential and beneficial to cancer patients.

Acupuncture has been used for thousands of years in the
traditional Chinese medicine practice. It is suggested that
acupuncture may have appeared earlier than herbal medicine.
It is widely used in western countries too as an alternative
medicine to treat headaches, migraines, pain, osteoarthritis,
and certain respiratory disorders [5]. It is also useful in
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reducing the side effects induced by drug therapies. Several
systemic reviews had discussed some aspects of cancer treat-
ment side effects by acupuncture, but recent updates are un-
available on the specific benefits of acupuncture to the breast
cancer patients receiving drug therapy. Pan et al. studied the
clinical benefits of acupuncture on hormone therapy-related
side effects in breast cancer [6], while the study by Roberts et al.
included adjuvant treatments other than acupuncture [7]. A
systematic review researching the beneficial effects of herbal
medicine on side-effect management is available [8]; however, a
comprehensive meta-analysis of using acupuncture for man-
aging the side effects induced by drug therapies is still deficient.
Acupuncture has a systematic approach that could enhance the
body conditions and relieve symptoms as a whole; therefore,
most of the case studies included multiple side-effect
managements.

In this study, a systematic review and meta-analysis were
performed according to the PRISMA statement [9]. This review
focuses on five side effects induced by drug therapy in patients
with breast cancer, regardless of the stage of the disease. The
five side effects are as follows: gastrointestinal disorders, che-
motherapy-induced peripheral neuropathy (CIPN), aromatase
inhibitor-associated arthralgia (AIAA), aromatase inhibitor-
associated joint problems (AIAS), and cognitive impairment.
Randomised controlled clinical trials published in English and
Chinese language were analysed. The included studies were
published from 2000 to 2020. The effects on symptom man-
agement were the primary outcome, while the effects on quality
of life (QoL) were the secondary outcome. The symptoms were
also separately studied in the subgroup analysis.

2. Methods

The study methodology of this systematic review was
designed according to the PRISMA practice [9]. The study
protocol has been registered on the PROSPERO database by
NIHR with the ID CRD42020187399.

2.1. Search Strategies. Published randomised controlled trials
(RCTs) reports were searched on central electronic databases
from their inception until the present, including Cochrane
Library (1996-2020), Web of Science (1956-2020), EMBASE
(1947-2020), MEDLINE (1946-2020), Pubmed (1966-2020),
CINAHL Plus (1937-2020), AMED (1985-2020), CNKI
(1911-2020), and Wanfang Data (1989-2020). References from
related systematic reviews were reviewed and checked for
potential inclusion. Unpublished data were not included.

The corresponding detailed search syntax for each da-
tabase was listed in Supplementary Table 2. The search
strategies were adjusted in various English and Chinese
databases to suit the different language style and database
instructions.

2.2. Study Selection

2.2.1. Type of Studies. Only RCTs studying the effect of
acupuncture on relieving the side effects of drug therapies
that treat breast cancer were included. Both blinded and
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unblinded RCTs were included to increase the sample size
and were assessed using the risk of bias table. Incomplete
studies and unpublished data were not included. Studies
with sample sizes of less than ten were not included.

2.2.2. Participants. Participants had breast cancer regardless
of the stage of cancer. They must have received or been
receiving any kinds of drug therapies before or during the
treatment period of the study. All ages, races, and origins
were included.

2.2.3. Intervention and Inclusion/Exclusion. Acupuncture
treatment was the only intervention in the treatment group.
The control group received sham acupuncture or no
treatment, or the participants were included as waitlist
control group. To reduce the heterogeneity, only interven-
tions with penetrating needles on the acupoints were in-
cluded. Other methods of stimulation like moxibustion,
laser-stimuli, massage, and acupressure were excluded.

2.2.4. Outcome Measures. Primary outcomes were standard
mean differences (SMD) of side effect level indices between
the experimental group (real acupuncture) and control
group (sham acupuncture/no treatment/waitlist control).
Only the following side effects were included in these
studies: drug therapy-induced gastrointestinal disorders,
chemotherapy-induced peripheral neuropathy, aromatase
inhibitor-associated arthralgia, aromatase inhibitor-associ-
ated joint symptoms, and cognitive impairment. The mea-
sure of the quality of life was the secondary outcome
measurement. Effects on physical, social, emotional and
mental well-being were included in the measurement of

QolL.

2.2.5. Data Extraction and Study Bias Assessment. The
search results were imported into the Endnote X8. Two
authors independently screened the results through titles
and abstracts and assessed the eligibility by reading the full
text according to the selection criteria. Data were extracted
independently in duplicate using a detailed structured form.
Risk of bias was evaluated afterwards using the Cochrane
standard. There were in total six categories in the risk
management table, namely, “random sequence generation,”
“allocation concealment,” “blinding of participants and
personnel,” “blinding of outcome assessment,” “incomplete
outcome data” and “selective reporting.” Each category was
rated with low risk, unclear risk, or high risk. For the
“random sequence generation,” any means of randomisation
such as computer software or random number table would
be considered appropriate and rated as “low risk”; an ex-
ample of “low risk” allocation process is concealing the
patient assignment in opaque sealed envelopes. For blinding,
if patients or investigators were blinded to the group as-
sortment, they would be rated as “low risk.” Only patients
receiving sham control could be considered as low risk,
while no treatment and waitlist control would make the
patient side unblinded. It would be a low risk of detection
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bias when the statisticians or investigators were blinded to
the identities of the patients, even if the acupuncturists
knew the treatment. Finally, attrition bias measures the
proportion of patients dropping out before the primary
outcome was measured during the treatment. According to
the Cochrane Handbook 8.5.2, a proportion of less than 5%
is rated as “low,” while a proportion larger than 20% is
rated as “high” [10]. If only a small proportion of patients
dropped out with a detailed record of reason, “low risk”
would be rated in reporting bias. Otherwise, unclear or
unexplained dropping out would make be an “unclear or
high risk.” A total of three or more “low risk” ratings would
classify that study to be of high quality. The randomised
trials were also assessed using the Grading of Recom-
mendations, Assessment, Development, and Evaluation
(GRADE) guidelines. The certainty of evidence from RCTs
were initially regarded as “high ®®®®,” and were down-
graded to “moderate @@®O “low ®@®00O” and “very low
®000” quality, depending on the following five criteria:
risk of bias (limitations in the study design and imple-
mentation), indirectness (of evidence), inconsistency (high
and unexplained heterogeneity of results), imprecision (of
results), and (high probability of) publication bias.

2.2.6. Statistical Analysis. Statistical analysis was performed
using the Review Manager 5.3 for Windows (The Nordic
Cochrane Centre, Copenhagen, Denmark). Mean changes of
the indices were normalised to a range of “~1” to “1” using
the maximum score in the corresponding scale. “1” is the
largest increasing proportion, and “~1” is total reduction of
the measurement (e.g., a reduction in pain level score would
result in a negative mean change). Continuous outcomes are
analysed by standard mean difference in the inverse variance
random-effect model. For those studies not providing
standard deviation, 95% confidence interval (CI) was con-
verted to standard deviation (SD) by using the formula
SD =sqrt(n)*(95% CI)/3.92 [11]. Therapeutic effects were
included regardless of the acupoints and methods of elec-
trostimulations. Heterogeneity was observed by forest plot
and calculated by the Review Manager software and pre-
sented as I? value, where 25%, 50%, and 75% were regarded
as low, moderate, and high heterogeneity. When high
heterogeneity was achieved, sensitivity analysis was per-
formed to check the potential presence of outlier studies.
Subgroup analysis was carried out by different side effect
symptoms of drug therapy. p value <0.05 was considered as
statistically significant.

3. Results

3.1. Study Characteristics. The progress of screening and
selecting trials to the meta-analysis was shown in Figure 1.
After the first search from the databases, 399 results were
obtained. After the evaluation of the title, abstract, and full
text, 21 published RCTs were selected for appraisal. Thirteen
of them were English studies, and eight of them were from
Chinese language journals or thesis. During the meta-
analysis, six additional publications were excluded from the

studies, but one extra RCT was included from the bibliog-
raphy of a systematic review [12]. Sixteen RCTs were in-
cluded in the final meta-analysis [12-27]. In two of the
excluded studies, there was no information about the
measurement of the patient response but only positive result
percentage was shown. Another study was excluded because
the treatment period was inconsistent in all patients. Other
exclusion reasons included lack of a comparable control
group, replicated publishing results in journal article/thesis,
and incomparable measurement. Ten studies were published
in English and six in Chinese in the years 2000 to 2020. A
total of 1230 patients (645: real acupuncture arm; 585:
control arm) were included in this meta-analysis. The sample
sizes of the groups ranged from 15 to 101. The detailed
characteristics of the included studies are summarised in
Table 1.

3.2. Study Quality Assessment. The 16 included studies were
assessed with the risk of bias table. More than half of the
low-bias-risk studies existed in most of the categories,
except the attrition bias. The higher bias in few of the
studies was due to a high dropping-out rate or loss to
follow-up. Five of the 16 studies were not patient-blinded
trials or without sham control, while six of them had
unblinded investigators. All the included trials were
randomised, from which 13 mentioned the methods of
randomisation and allocation. Fourteen out of the sixteen
studies provided reasons for withdrawals or had no
withdrawals at all. The overall risk of bias was shown in
Figure 2; all but two studies (He 2017 and Lu 2020) were of
high quality with low risk of bias. Every included study
had passed the quality assessment. The level of evidence
was also assessed using the GRADE guideline, and the
results are listed in Table 2.

3.3. Primary Outcomes. Fifty-three measurements from all
16 studies were included in the primary outcome analysis
(Figure 3). The total participants from the treatment arm and
control arm were 1997 and 1624 patients, respectively. All
the results from measurements were normalised into a “~1”
to “1” scale, where “~1” was the maximum score favouring
real acupuncture side and “1” was favouring control side in
each set. A negative mean change represented an im-
provement, while a negative SMD favoured acupuncture
side. The pooled SMD was —0.63 (95% CI —0.81, —0.45;
P <0.00001), which signified a strong effect favouring the
real acupuncture side. Nearly all measurement has a fav-
oured value on the real acupuncture arm, which presented a
very consistent result. Acupuncture could alleviate the side
effects brought about by drug therapy that treat breast cancer
to a certain extent.

3.4. Subgroup Analysis. To further illustrate the adjuvant
effects of acupuncture in managing the side effects,
subgroup analysis was performed according to the
symptoms caused by drug therapies. Five subgroup an-
alyses were performed, namely, gastrointestinal disorders,
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F1GURE 1: Flow diagram of study selection of this systematic review.

chemotherapy-induced peripheral neuropathy, aromatase
inhibitor-associated arthralgia, aromatase inhibitor-as-
sociated joint symptoms, and cognitive impairment.

3.4.1. Gastrointestinal Disorders. Six trials reported nausea
and vomiting [13, 14, 17, 19, 20, 24]. Thirteen measure-
ments from the trials were included in the subgroup
analysis, where 353 patients were in the treatment arm
and 346 patients were in the control arm. Acupuncture
was suggested to be superior to control treatment in
controlling nausea and vomiting induced by drug therapy
treatment (pooled SMD =-1.15; 95% CI (-1.65, —0.64);
P <0.00001; I* =89%). All measurements in this category
favoured the treatment side (Figure 4(a)). The gastroin-
testinal disorders measurements involved in this analysis
were nausea level, vomiting level, appetite level,

constipation score, diarrhoea score, and emesis episodes.
Acupuncture showed beneficial effects in all of them as
suggested by the unanimous result.

3.4.2.  Chemotherapy-Induced Peripheral —Neuropathy.
Only two published trials could fit the selection criteria of
this systematic review after screening [18, 26]. From the two
trials, a total of nine measurements were related to CIPN and
pain level scores (Figure 4(b)). There were 165 patients in the
treatment arm and 164 patients in the control arm. This
subgroup analysis supported that acupuncture could ef-
fectively reduce CIPN in patients with breast cancer (pooled
SMD =-0.56; 95% CI (-0.80, —0.32); p <0.00001; F=10%).
The pain level indices included in this analysis were BPI-SF
worst pain, BPI-SF pain severity, BPI-SF pain interference,
FACT-NTX summary score, NPS-4, PNQ sensory score, and
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TaBLE 1: Characteristics of the included studies.
. . . Primary Secondary
Study ID Sample size Design Basehr.le. Intervention Control group Duration outcome outcome
(T/C) characteristics group
measures measures
Dual- Age 1"ange: 44.—82 CV4, CV6, Sham
Median duration CV12, .
Bao et al centre - therapy: 426  bilateral LI4 acupuncture 20min, (1) HAQ-DI
! 47 (23/24)  double- ’ > (nonpenetrating 8 weeks, (2) pain VAS N/A
2013 [16] . days MHe6, GB34,
blind . retractable weekly scores
RCT Disease stage: N/ ST36, KI3, needles)
A BL65
. Age range: 37-77
Scl;igtlfe_ Median duration Standard acu}s)}liilrzlture 30 min (1) BPI
Crew et al. 38 (20/18)  double- of therapy: 7/12 - TCM point (superficial needle 6 weeks, (2) WOMAC FACT-G
2010 [15] . months prescription . . (3) M-
blind . : insertion at non-  biweekly
Disease stage: I, (not given) . SACRAH
RCT acupoints)
11, III
. Age range: 27-79
Single- . . Sham
Greenlee centre Ni)efd ;ﬁl;r;iur.atllgn GB34, ST37, acupuncture (park 30 min, 8; ]Ii};IC-’SFF- FACT-
etal. 2016 48 (25/23) double- py: LI4, L110, L3, sham collapsible 12 weeks,
. cycles NTX TAX
[18] blind . L5, C5, C7 needles at weekly
Disease stage: I, . (3) NPS-4
RCT nonacupoints)
11, III
. CV12, Sham 30 min,
Single- Age range: 18-75 bilateral LV13 acupuncture 1 week (1) nausea
He 2017 [13] 64 (32/32)  centre  Disease stage: I, > (superficial needle . ’ HADS
RCT 1L TIIA CVe6, ST25, . i ¢ thrice per level (0-3)
: PC6, ST36 rsertion a week
nonacupoints)
Multi- éielf‘;%gg: Standards for Sham 30-45min, (1) BPI-WP (1) FACT-
Hershman centre Me. dia'n dul:ation reporting of acupuncture 1-6 weeks (2) BPI-SF ES
et al. 2018 155 (101/54) double- of therapy: 1 vear controlled  (superficial needle  biweekly, (3) WOMAC (2)
[21] blind DiseasepZt.a Z I trials in insertion at 7-12 weeks (4) M- PROMIS
RCT I IIIg "7 acupuncture nonacupoints) weekly SACRAH PI-SF
. Mean age (SD):  ye vy (1) Nausea
Single- 46.1 (9.369) bilateral ST36 No control level (0-3)
Li 2017 [20] 40 (20/20)  centre KPS: >80 ’ 30 min, once - N/A
. SP6, ST25, treatment (2) Vomiting
RCT  Disease stage: I, LV3. PCs level (0-3)
IL, 101, IV ?
(1) Nausea
level (0-3)
(2) Vomiting
Single- Mean age (SD):  CV12, CV10, 30 min, 3 (?)Vi (O;t?i)'ge
Liu 2014 |0 o0m0) eenpe 5116 1025) V6, CV4, Nocontrol oo s o) N/A
[17] RCT Mean KPS (SD): bilateral ST25, treatment eZe; da )
95.26 (1.38) SP15, ST24 yaay Y
Constipation
score (0-5)
(5) Diarrhea
score (0-5)
Age range: 26-71 .
Single- Median duration Yin Tang, . (1) PNQ
LI11, TWS5, 30 min,
Lu et al. centre  of therapy: 17.3/ . - (2) FACT- EORTC
33 (16/17) . Baxie, SP9, Waitlist control 8 weeks, 18
2020 [26] waitlist 13.3 NTX QLQ-C30
. ST36, SP6, K3, treatment
RCT Disease stage: I, . (3) BPI-SF
LR3, Qiduan
11, III
Joint pain for at 4 local Sham 30 min,
Mao et al Single- least 3mo acupoints acupuncture biweekly for
2014 [1 2]' 41 (21/20) centre  Disease stage: I, around the (nonpenetrating 2 weeks, (1) BPI HADS
RCT 11, 11T pain joint (not needles at weekly for
BPI-WP: >4 provided) nonacupoints)  next 6 weeks
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TasLE 1: Continued.
. . . Primary Secondary
Study ID Sample size Design Baselu?e. Intervention Control group Duration outcome outcome
(T/C) characteristics group
measures measures
Quinlan- Single- Standard
Mean age (SD): .
Woodward 30 (15/15) cel?tre 58.1 (11.5) TCM .po.lnt No control 36 min, once (1) Nausea N/A
et al. 2016 blind All Caucasians  Prescription treatment level (0-10)
[19] RCT (not given)
Single- Sham
centre  Mean age (SD): acupuncture 20 min, .
iggg [elt 4?1' 70 (37/33)  double- 44.7 (8.0) PC6, ST36  (superficial needle 5 days, once (le) ilil;zleessls N/A
blind KPS: >80 insertion near every day P
RCT LU7, GB34)
Sham
. GV20, GV4, acupuncture . (1) Nausea
Shi 2019 Single- Age range: 18-75 GV3, GV2,  (superficial needle 30 min, level (0-4) (1) SAS
169 (85/84)  centre . . 7 days, once .\ (2) SDS
[24] RCT KPS: >60 CV12, CV4, insertion 20 mm every da (2) Vomiting (3) KPS
CVe, CV3, next to real Y qay level (0-4)
acupoints)
. 30 min
Single- ) DU20, EX- i
Tong et al. centre Age range: 21-55 HN1, KI3, No control 5days per (1) FACT- FACT-
75 (39/36) . (premenopausal) week, COG
2018 [22] blind Disease stage: I. 1T DU24, K14, treatment dweeks for2  (2) AVLT COG
RCT 855 GB39, ST36 W
courses
DU20, EM1, Sham
Single- Age range: 25-55 D24, PCé, acupuncture 30 min,
[Zzl;ng 2018 93 (48/45)  centre MoCA: <26 HT7, GB20, (superficial needle 8 weeks, ((3 x;fsé N/A
RCT MMSE: 21-26 CV17, CV12, insertion at biweekly
CVe6 nonacupoints)
Age range: 30-55 SP10, CV17,
. Sham
Single- Disease stage: I, CV12, CVe, acupuncture 20 min
Zhang 2019 104 (53/51) celﬁre IL, IIL, TV DU20, DU16, (superficial needle 8weeks, (1) MoCA EORTC
[25] Patients with  bilateral ST36, P . . ’ (2) MMSE  QLQ-C30
RCT o insertion at biweekly
cognitive BI15, BI45, nonacupoints)
impairment HTS5, KD6 P
Single- MT;‘ga(gfo(:)D ) HT7, L14, TES, Minimum (1) MoCA
Zhane et al centre Disea'se sta' o I ST36, ST40, acupuncture 30 min, (2) Forward
2020 g[27] " 83 (40/43) double- I IHAg 7 CV12, CV4, stimulation, 8 weeks, digit span test N/A
blind Un de,r chemo GV2e6, bilateral BL7, biweekly (3) Reverse
RCT bilateral SP6 LI10, BL59 digit span test

Abbreviations are listed in Table SI.

PNQ motor score. Acupuncture showed beneficial effects in
all of them as suggested by the unanimous result.

3.4.3. Aromatase Inhibitor-Associated Arthralgia (AIAA).
Four studies focused on aromatase inhibitor-associated
symptoms [12, 15, 16, 21]. The symptoms were separated into
two subgroup analyses, arthralgia, and other joint symptoms.

For the ATAA, there were 12 measurements involved in this
analysis from the four trials. A total of 571 and 373 patients
were recorded in the acupuncture and control arm, respec-
tively. A significant effect by acupuncture was observed (pooled
SMD =-0.39; 95% CI (-0.73, —0.05); p = 0.02; P =82%).
However, three measurements reported having an effect
favouring the control treatment side, two of which were from
the same study (Figure 4(c)). The pain level indices involved in
this subgroup analysis of AIAA included HAQ-DI, pain VAS
score, BPI-WP, BPI pain severity, BPI pain-related interfer-
ence, BPI average pain, WOMAC pain, and M-SACRAH pain.

Also, by having a slightly inconsistent result, the overall
negative SMD with p value 0.02 proves that acupuncture has
beneficial effects on reducing AIAA over control treatment.

3.44. Aromatase Inhibitor-Associated Joint Symptoms
(AIAS). The AIAS subgroup in the present study includes
joint function and joint stiffness that can affect the motor
ability of the patients. Three trials provided eight mea-
surements in this subgroup analysis [15, 16, 21]
(Figure 4(d)). Four hundred and seven patients were in-
cluded in the acupuncture arm, while 257 patients were
included in the control arm. Acupuncture was found to be
more beneficial to the patients than the control treatment in
this area (pooled SMD =-0.44; 95% CI (-0.79, —0.09);
p=0.01; I* = 76%). The measurement indices involved in this
subgroup analysis included HAQ-DI, WOMAC stiftness,
WOMAC function, M-SACRAH stiffness, M-SACRAH
function, and BPI worst stiffness.
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FIGURE 2: Risk of bias assessment of the randomised trials. (a) Risk of bias graph. (b) Risk of bias summary table.

TaBLE 2: Assessment of certainty of evidence using the GRADE approach.

Certainty assessment

Name of study Risk of bias Indirectness Inconsistency Imprecision Publication bias Certainty
Bao et al. 2013 [16] Not serious Not serious Serious Serious Low probability &&00 Low
Crew et al. 2010 [15] Not serious Not serious Serious Not serious High probability &#0O Low
Greenlee et al. 2016 [18] Serious Not serious ~ Not serious  Not serious Low probability @®@O Moderate
He 2017 [13] Serious Not serious  Not serious  Not serious Low probability @®®O Moderate
Hershman et al. 2018 [21] Not serious Not serious  Not serious  Not serious Low probability eoe® High
Li 2017 [20] Serious Not serious  Not serious  Not serious Low probability @®®O Moderate
Liu 2014 [17] Serious Not serious  Not serious  Not serious High probability @00 Low
Lu et al. 2020 [26] Serious Not serious  Not serious  Not serious Low probability @®®O Moderate
Mao et al. 2014 [12] Not serious Not serious  Not serious  Not serious Low probability ~eoese High
Quinlan-Woodward et al. 2016 [19] Serious Not serious  Not serious  Not serious Low probability @®®O Moderate
Shen et al. 2000 [14] Not serious Not serious  Not serious  Not serious High probability @®®O Moderate
Shi 2019 [24] Not serious Not serious Serious Serious High probability @000 Very low
Tong et al. 2018 [22] Serious Not serious ~ Not serious ~ Not serious Low probability @&®@O Moderate
Zhang 2018 [23] Not serious Not serious Serious Not serious High probability &#0O Low
Zhang 2019 [25] Not serious Not serious Serious Not serious High probability @00 Low

Zhang et al. 2020 [27] Not serious Not serious  Not serious  Not serious Low probability eoe® High
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI

Bao 2013 -0.08 0.263 23 -0.145 0.211 24 19 0.27 [-0.31, 0.84] T—
Bao 2013 -0.0625 0.165 23 -0.16  0.185 24 1.9 0.55 [-0.04, 1.13] —
Bao 2013 -0.0625 0.165 23 -0.16  0.185 24 19 0.55 [-0.04, 1.13] —
Crew 2010 -0.298 0.275 20 0.0876 0.218 18 1.7 -1.51 [-2.24,-0.78] _—
Crew 2010 -0.345 0.315 20 0.06  0.375 18 1.7 -1.15 [-1.84, -0.46] _—
Crew 2010 -0.266 0.314 20 0.0388 0.318 18 1.8 -0.94 [-1.62, -0.27] —_—
Crew 2010 -0.275 0.305 20 -0.2  0.205 18 1.8 -0.28 [-0.92, 0.36] —
Crew 2010 -0.32  0.306 20 0.028  0.28 18 17 -1.16 [-1.85, -0.47] _—
Crew 2010 -0.37 0.173 20 -0.011 0.234 18 1.7 -1.72 [-2.48,-0.97] —_—
Crew 2010 -0.295 0.325 20 -0.065 0.255 18 18 -0.77 [-1.43, -0.10] —
Crew 2010 0.199 0.218 20 -0.002 0.219 18 1.8 0.90 [0.23, 1.57] —_—
Crew 2010 -0.334 0.165 20 0.01 0.204 18 1.6 -1.83 [-2.60, -1.06] —_—
Greenlee 2016 0.08 0.38 25 0.17 0.33 21 19 -0.25 [-0.83,0.34] -
Greenlee 2016 0.182  0.186 25 0.214  0.207 21 19 -0.16 [-0.74, 0.42] -
Greenlee 2016 0.092  0.318 24 0.152  0.225 20 19 -0.21 [-0.81, 0.38] -
He 2017 -0.271 0.309 32 -0.115 0.319 32 2.0 -0.49 [-0.99, 0.01] —
Hershman 2018 -0.206 0.204 102 -0.158  0.19 54 2.2 -0.24 [-0.57, 0.09] -
Hershman 2018 -0.118 0.203 102 -0.0893 0.191 53 22 -0.14 [-0.48, 0.19] -
Hershman 2018 -0.23 027 100 -0.152  0.227 54 2.2 -0.30 [-0.64, 0.03] —
Hershman 2018 -0.18  0.224 101 -0.145 0.21 54 2.2 -0.16 [-0.49, 0.17] -1
Hershman 2018 -0.195 0.194 101 -0.107  0.292 53 22 -0.38 [-0.71, -0.04] —
Hershman 2018 -0.231 0.245 101 -0.151  0.264 54 2.2 -0.32 [-0.65, 0.02] —
Hershman 2018 -0.182  0.189 101 -0.134  0.204 54 2.2 -0.25 [-0.58, 0.09] -
Li2017 0.0833 0.179 20 0.15  0.247 20 1.8 -0.30 [-0.93, 0.32] -
Li2017 0.167  0.197 20 0317 0.247 20 1.8 -0.66 [-1.30, -0.02] —
Liu 2014 -0.495 0.118 7 -0.347 0.121 5 1.1 -1.15 [-2.42,0.13] —
Liu 2014 -0.321 0.123 17 -0.28467 0.0993 22 1.8 -0.32[-0.96, 0.31] —t
Liu 2014 -0.457 0.216 46 -0.287 0.253 43 2.1 -0.72 [-1.15, -0.29] —_
Liu 2014 -0.391 0.237 46 -0.21 0.233 43 2.1 -0.76 [-1.19, -0.33] bl
Liu 2014 -0.428 0.23 46 -0.245 0.266 43 2.1 -0.73 [-1.16, -0.30] —_
Lu 2020 -0.12  0.19 15 0.06 0.16 17 1.7 -1.00 [-1.75, -0.26] —_—
Lu 2020 -0.15 0.2 14 0.02 0.14 17 1.7 -0.98 [-1.73, -0.22] —_—
Lu 2020 -0.25 036 16 -0.075 0.15 17 1.7 -0.63 [-1.33, 0.08] —
Lu 2020 -0.11 0.17 14 0.03 0.15 17 1.7 -0.86 [-1.60, -0.11] —_—
Lu 2020 -0.125 0.3 16 0.025  0.275 17 1.7 -0.51 [-1.20,0.19] —
Mao 2014 -0.14  0.304 21 -0.05 0.251 20 1.8 -0.32[-0.93, 0.30] —
Quinlan-Woodward 2016 ~ -0.05  0.127 10 -0.029 0.138 14 1.6 -0.15 [-0.96, 0.66] —1
Quinlan-Woodward 2016  -0.153  0.27 15 0.073  0.175 15 1.7 -0.97 [-1.73, -0.20] —_—
Shen 2000 -0.55 0.248 37 -0.29 0.249 33 2.0 -1.03 [-1.54, -0.53] —
Shi 2019 -04 0.0167 28 -0.267 0.0567 29 1.6 -3.11 [-3.90, -2.33] —_—
Shi 2019 -0.233 0.0167 29 -0.1  0.0267 27 1.1 -5.94[-7.19, -4.68] _—
Tong 2018 -0.0333  0.096 39 0.00333 0.106 36 2.0 -0.36 [-0.82, 0.10] —
Tong 2018 -0.00267 0.103 39 -0.0167 0.121 36 2.0 0.12 [-0.33,0.58] -+
Tong 2018 -0.014 0.107 39 -0.0133 0.1 36 2.0 -0.01 [-0.46, 0.45] -
Tong 2018 -0.0109 0.16 39 0.0025 0.112 36 2.0 -0.10 [-0.55, 0.36] -1
Tong 2018 -0.0392 0.122 39 -0.00972 0.0925 36 2.0 -0.27 [-0.72,0.19] —t
Zhang 2018 -0.0933 0.0667 48  0.00833 0.0377 45 2.0 -1.84[-2.33,-1.36] —
Zhang 2018 -0.0833 0.036 48  -0.00833 0.0357 45 2.0 -2.07 [-2.58, -1.57] _—
Zhang 2019 -0.118 0.0803 53 -0.0927 0.0367 51 2.1 -0.40 [-0.79, -0.01] —
Zhang 2019 -0.107 0.0563 53 -0.0517 0.0373 51 2.1 -1.15 [-1.56, -0.73] —
Zhang 2020 -0.0233 0.0376 40 -0.0267 0.039 43 2.1 0.09 [-0.34, 0.52] -
Zhang 2020 -0.0667 0.0699 40 -0.0267 0.039 43 2.1 -0.71 [-1.15, -0.26] _—
Zhang 2020 -0.0967 0.0591 40 -0.0867 0.0614 43 2.1 -0.16 [-0.60, 0.27] —
Total (95% CI) 1997 1624 100.0 ~0.63 [-0.81, ~0.45] ¢

Heterogeneity: tau” = 0.36; chi’ = 338.69, df = 52 (P < 0.00001); I = 85%
Test for overall effect: Z = 6.79 (P < 0.00001)

T T T T
-4 -2 0 2 4

Favours [experimental] ~ Favours [Control]

FIGURE 3: Forest plot of studies comparing the adjuvant effects of real acupuncture and control treatment: primary outcome.

3.4.5. Cognitive Impairment. Four trials reporting the
acupuncture treatment on cognitive impairment induced by
drug therapy were included in this subgroup analysis after
screening [22, 23, 25, 27]. From the 12 measurements, 517
patients were included in the acupuncture arm and 501
patients in the control arm (Figure 4(e)). A confident
therapeutic effect was observed again by the acupuncture
treatment (pooled SMD =-0.57; 95% CI (-0.96, —0.17);
p=0.005; I’=89%). The measurements involved in this
subgroup analysis were FACT-COG, AVLT, MoCA, MMSE,
and forward and reverse digit span test.

3.5. Sensitivity Analysis. From the subgroup sensitivity
analyses, the effect size of acupuncture on gastrointestinal
disorders was the greatest and prominently larger than the
average primary outcome (pooled SMD =-1.15 vs —0.63).
The protruding effect of this group was neutralized when the
result from a single trial [24] was excluded in the subgroup,
which heterogeneity becomes perfectly low (pooled
SMD = -0.67; 95% CI (-0.84, —0.5); p<0.00001; I*=0%)
(Figure 5(a)). For the sensitivity analyses in the AIAA
subgroup, one study [15] showed an impactful effect on both
the outcome and heterogeneity. After excluding this study,
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Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference
Mean SD Total ~ Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
He 2017 -0.271 0.309 32 -0.115 0.319 32 8.3 -0.49 [-0.99, 0.01] —
Li2017 0.167  0.197 20 0.317  0.247 20 79 -0.66 [-1.30, -0.02] —
Li2017 0.0833 0.179 20 0.15 0.247 20 8.0 -0.30 [-0.93, 0.32] -1
Liu 2014 -0.457 0.216 46 -0.287 0.253 43 8.5 -0.72 [-1.15,-0.29] -
Liu 2014 -0.495 0.118 7 -0.347 0.121 5 5.7 -1.15[-2.42,0.13] —
Liu 2014 -0.391 0.237 46 -0.21  0.233 43 8.5 -0.76 [-1.19, -0.33] -
Liu 2014 -0.428 0.23 46 -0.245 0.266 43 8.5 -0.73 [-1.16, -0.30] -
Liu 2014 -0.321 0.123 17 -0.28467 0.0993 22 79 -0.32[-0.96, 0.31] -t
Quinlan-Woodward 2016  -0.153  0.27 15 0.073  0.175 15 7.5 -0.97 [-1.73, -0.20] —
Quinlan-Woodward 2016 ~ -0.05  0.127 10 -0.029 0.138 14 7.4 -0.15 [-0.96, 0.66] —
Shen 2000 -0.55 0.248 37 -0.29  0.249 33 8.3 -1.03 [-1.54, -0.53] —
Shi 2019 -0.233 0.0167 29 -0.1  0.0267 27 5.8 -5.94 [-7.19, -4.68] —_—
Shi 2019 -0.4 0.0167 28 -0.267 0.0567 29 7.4 -3.11 [-3.90, -2.33] —_
Total (95% CI) 353 346 100.0 -1.15 [-1.65, -0.64] <
Heterogeneity: tau® = 0.73; chi’ = 107.21, df = 12 (P < 0.00001); I* = 89% T T T 1
Test for overall effect: Z = 4.44 (P < 0.00001) -10 -5 0 5 10
Favours [Acupuncture]  Favours [Control]
(@
Study or subgroup Experimental Control ) Std. Mean Difference Std. Mean Difference
Mean SD Total  Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Greenlee 2016 0.092  0.318 24 0.152  0.225 20 13.7 -0.21 [-0.81, 0.38] —e
Greenlee 2016 0.182  0.186 25 0.214  0.207 21 14.3 -0.16 [-0.74, 0.42] —
Greenlee 2016 0.08 0.38 25 0.17 0.33 21 14.3 -0.25 [-0.83, 0.34] —=1
Lu 2020 -0.11 0.17 14 0.03 0.15 17 9.2 -0.86 [-1.60, -0.11] —_—
Lu 2020 -0.25 036 16 -0.075 0.15 17 10.2 -0.63 [-1.33,0.08] —
Lu 2020 -0.12  0.19 15 0.06 0.16 17 9.2 -1.00 [-1.75, -0.26] —_—
Lu 2020 -0.125 0.3 16 0.025  0.275 17 10.4 -0.51 [-1.20, 0.19] —
Lu 2020 -0.198 0.202 16 -0.0273 0.123 17 9.5 -1.00 [-1.73,-0.27] —_—
Lu 2020 -0.15 0.2 14 0.02 0.14 17 9.0 -0.98 [-1.73, -0.22] —_—
Total (95% CI) 165 164 100.0 -0.56 [-0.80, -0.32] <*
Heterogeneity: tau” = 0.01; chi’ = 8.88, df = 8 (P = 0.35); I = 10% T T T T
Test for overall effect: Z = 4.66 (P < 0.00001) -4 -2 0 2 4
Favours [Acupuncture]  Favours [Control]
(®)
Study or subgroup Experimental Control . Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Bao 2013 -0.0625 0.165 23 -0.16 0.185 24 8.2 0.55 [-0.04, 1.13] —
Bao 2013 -0.08 0.263 23 -0.145 0.211 24 8.2 0.27 [-0.31, 0.84] —1—
Crew 2010 -0.334 0.165 20 0.01 0.204 18 6.9 -1.83 [-2.60, -1.06] —_—
Crew 2010 -0.37  0.173 20 -0.011 0.234 18 7.0 -1.72 [-2.48,-0.97] —_—
Crew 2010 -0.32  0.306 20 0.028 0.28 18 7.4 -1.16 [-1.85, -0.47] —_—
Crew 2010 0.199 0.218 20 -0.002 0.219 18 7.6 0.90 [0.23,1.57] —_—
Crew 2010 -0.295 0.325 20 -0.065 0.255 18 7.6 -0.77 [-1.43, -0.10] —_—
Hershman 2018 -0.195 0.194 101 -0.107  0.292 53 9.8 -0.38 [-0.71, -0.04] ——
Hershman 2018 -0.18 0.224 101 -0.145 0.21 54 9.8 -0.16 [-0.49, 0.17] —
Hershman 2018 -0.182 0.189 101 0.134  0.204 54 9.8 -0.25 [-0.58, 0.09] —
Hershman 2018 -0.231 0.245 101 -0.151 0.264 54 9.8 -0.32 [-0.65, 0.02] —
Mao 2014 -0.14  0.304 21 -0.05 0.251 20 79 -0.32[-0.93, 0.30] —
Total (95% CI) 571 373 100.0 -0.39 [-0.73, -0.05] ‘
Heterogeneity: tau” = 0.27; chi® = 61.56, df = 1 (P < 0.00001); I* = 82% T T T T
Test for overall effect: Z = 2.26 (P = 0.02) -4 -2 0 2 4
Favours [Acupuncture]  Favours [Control]
(©
Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Bao 2013 -0.0625 0.165 23 -0.16  0.185 24 11.9 0.55 [-0.04, 1.13] —=—
Crew 2010 -0.298 0.275 20 0.0876 0.218 18 10.0 -1.51[-2.24,-0.78] —_—
Crew 2010 -0.345 0.315 20 0.06 0.375 18 10.5 -1.15 [-1.84, -0.46] ——
Crew 2010 -0.266 0.314 20 0.0388 0.318 18 10.7 -0.94 [-1.62, -0.27] —_——
Crew 2010 -0.275 0.305 20 -02  0.205 18 11.1 -0.28 [-0.92, 0.36] —
Hershman 2018 -0.23 027 100 -0.152  0.227 54 15.3 -0.30 [-0.64, 0.03] —=—
Hershman 2018 -0.206 0.204 102 -0.158  0.19 54 153 -0.24 [-0.57, 0.09] —=f
Hershman 2018 -0.118 0.203 102 -0.0893 0.191 53 153 -0.14 [-0.48, 0.19] —=
Total (95% CI) 407 257 100.0 -0.44 [-0.79, -0.09] L 2
Heterogeneity: tau” = 0.18; chi’ = 28.82, df = 7 (P = 0.0002); I = 76% T T T T
Test for overall effect: Z = 2.49 (P = 0.01) -4 -2 2 4
Favours [Acupuncture]  Favours [Control]
(d)

FiGure 4: Continued.
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Experimental Control

Study or subgroup

Std. Mean Difference Std. Mean Difference

Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Tong 2018 -0.0392 0.122 39 -0.00972 0.0925 36 8.3 -0.27 [-0.72, 0.19] —
Tong 2018 -0.0109 0.16 39 0.0025 0.112 36 8.3 -0.10 [-0.55, 0.36] —=
Tong 2018 -0.014 0.107 39 -0.0133 0.1 36 8.3 -0.01 [-0.46, 0.45] —
Tong 2018 -0.00267 0.103 39 -0.0167 0.121 36 8.3 0.12 [-0.33,0.58] —1—
Tong 2018 -0.0333  0.096 39 0.00333 0.106 36 8.3 -0.36 [-0.82, 0.10] —=
Zhang 2018 -0.0833 0.036 48  -0.00833 0.0357 45 8.1 -2.07 [-2.58, -1.57] —_—
Zhang 2018 -0.0933 0.0667 48 0.00833 0.0377 45 8.2 -1.84 [-2.33,-1.36] —_—
Zhang 2019 -0.107 0.0563 53 -0.0517 0.0373 51 8.5 -1.15 [-1.56, -0.73] —
Zhang 2019 -0.118 0.0803 53 -0.0927 0.0367 51 8.6 -0.40 [-0.79, -0.01] —
Zhang 2020 -0.0967 0.0591 40 -0.0867 0.0614 43 8.4 -0.16 [-0.60, 0.27] —1
Zhang 2020 -0.0667 0.0699 40 -0.0267 0.039 43 8.4 -0.71 [-1.15, -0.26] —_—
Zhang 2020 -0.0233 0.0376 40 -0.0267 0.039 43 8.4 0.09 [-0.34, 0.52] —
Total (95% CI) 517 501 100.0 -0.57 [-0.96, -0.17] 0
Heterogeneity: tau” = 0.43; chi® = 101.84, df = 11 (P < 0.00001); I = 89% T T T T
Test for overall effect: Z = 2.83 (P = 0.005) -4 -2 2 4

Favours [Acupuncture] ~ Favours [Control]

(e)

FIGURE 4: Forest plot of subgroup analysis. (a) Gastrointestinal disorders, (b) chemotherapy-induced peripheral neuropathy, (c) aromatase
inhibitor-associated arthralgia, (d) aromatase inhibitor-associated joint symptoms, and (e) cognitive impairment.

the meta-analysis showed a nonstatistically significant
minimal effect and medium heterogeneity (pooled
SMD=-015 95% CI (=0.36, 0.06); p=0.15; I*=43%)
(Figure 5(b)). Sensitivity analysis yielded three outcomes
from two trials [15, 16] with outstanding heterogeneity for
the subgroup analysis on AIAS. The directional effect
remained but reduced after excluding these results, and the
heterogeneity was becoming low (pooled SMD =-0.29; 95%
CI(-0.48, -0.10); p=0.003; P=10%) (Figure 5(c)). The final
sensitivity analysis was performed onto the cognitive im-
pairment subgroup, where three results from two trials
[23, 25] were excluded. The effect sizes and heterogeneity
reduced substantially, but the statistics was still significant
(pooled SMD=-0.20; 95% CI (-0.38, —0.03); p=0.02;
I*=28%) (Figure 5(d)).

3.6. Secondary Outcome. To further investigate the additional
benefits brought about by acupuncture, a secondary outcome
measuring the QoL of patients was used as an indicator
(Figure 6). Out of the 16 screened studies, nine of them reported
measurements  related to the study of QoL
[12, 13, 15, 18, 21, 22, 24-26]. Twenty-two measurements in-
volving 1029 and 901 patients from the acupuncture and control
arms were included in the secondary analysis. A homogeneous
result favouring the acupuncture side was observed (pooled
SMD = —0.56; 95% CI (—0.84, —0.27); p = 0.0001; I> = 89%). The
measurements involved in the secondary outcome related to
QoL were FACT-G, FACT-TAX, FACT-ES, FACT-COG,
HADS, PROMIS PI-SF, SAS, SDS, KPS, and EORTC QLQ-C30.
The real acupuncture was shown to have both physical and
mental benefits on patients with breast cancer.

4. Discussion

The result of this meta-analysis undoubtedly showed the
beneficial effects of acupuncture in the management of side
effects from drug therapies on patients with breast cancer.
Symptoms, including gastrointestinal disorders, neuropathy,
arthralgia, and congestive impairment, can affect patients,

from daily life behaviours to self-care ability. It is promising
and encouraging for patients with breast cancer to have a
clinically significant adjuvant therapy that can alleviate the
side effects of drug therapy. Their quality of life during and
after the treatment period could be dramatically enhanced.
The meta-analysis results were consistent and robust in
the overall primary outcome, as well as in the subgroup
analysis. The purpose of the subgroup analysis was to ensure
that acupuncture is effective in reducing the common side
effects. The results of all the analysis proved that acu-
puncture could clinically reduce all four symptoms induced
by drug therapy. As there are more than one measurement
and index in the same group of analysis, the heterogeneity
was elevated in some of the studies. As a response, the
random-effect model was chosen, and sensitivity analysis
was carried out to assess the effect of high heterogeneity on
the results of the forest plot [28]. It was confirmed that
although the calculated heterogeneity was higher than ideal,
the results were statistically significant, especially with those
minimal p values. The unanimous results in some of the
subgroup analyses were strong evidence suggesting the
advantageous effects of acupuncture as adjuvant therapy. On
top of that, the sensitivity analysis also confirmed that the
results were consistent in nearly all the subgroups. Excluding
the trial results with high heterogeneity in a coherent
beneficial effect, only the AIAA subgroup resulted in a
nonsignificant effect. We are confident that even if the
heterogeneity of the meta-analysis was higher than ideal, the
significance of the calculated effects would not diminish.
A characteristic of this study is that the duration of
treatments, as well as the treatment scheme, was not the
same in every RCT. Acupuncture is a kind of traditional
Chinese medicinal therapy that involves the stimulation of
various acupoints using invasive needles or noninvasive
methods. It follows the same philosophy as with Chinese
medicine, which states that the complex treatment is tailored
and finely tuned according to each patient’s body conditions
and disease situation [29]. It is almost impossible to have the
same formulated acupuncture “prescription” for every pa-
tient. Alternatively, on the other hand, the identical
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Study or subgrou Experimental Control Std. Mean Difference Std. Mean Difference
Y roup Mean SD Total  Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
He 2017 -0.271 0.309 32 -0.115 0.319 32 114 -0.49 [-0.99, 0.01] ——
Li2017 0.0833 0.179 20 0.15 0.247 20 7.2 -0.30 [-0.93, 0.32] —_—
Li2017 0.167  0.197 20 0.317  0.247 20 6.9 -0.66 [-1.30, -0.02] —
Liu 2014 -0.428 0.23 46 -0.245 0.266 43 15.2 -0.73 [-1.16, -0.30] —.—
Liu 2014 -0.391 0.237 46 -0.21  0.233 43 15.1 -0.76 [-1.19, -0.33] ——
Liu 2014 -0.495 0.118 7 -0.347 0.121 5 1.7 -1.15[-2.42,0.13] r
Liu 2014 -0.457 0.216 46 -0.287 0.253 43 15.2 -0.72 [-1.15,-0.29] —
Liu 2014 -0.321 0.123 17 -0.28467 0.0993 22 6.9 -0.32[-0.96, 0.31] —
Quinlan-Woodward 2016 ~ -0.05  0.127 10 -0.029 0.138 14 43 -0.15 [-0.96, 0.66] —_—
Quinlan-Woodward 2016  -0.153  0.27 15 0.073  0.175 15 4.8 -0.97 [-1.73, -0.20] —_—
Shen 2000 -0.55 0.248 37 -0.29  0.249 33 11.2 -1.03 [-1.54, -0.53] —_—
Total (95% CI) 296 290 100.0 -0.67 [-0.84, -0.50] ‘
Heterogeneity: tau® = 0.00; chi’ = 7.98, df = 10 (P=0.63); F=0% T T T
Test for overall effect: Z = 7.84 (P < 0.00001) -4 -2 0 2
Favours [Acupuncture]  Favours [control]
(@
Study or subgroup Experimental Control ) Std. Mean Difference Std. Mean Difference
Mean SD Total ~ Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Bao 2013 -0.08 0.263 23 -0.145 0.211 24 9.4 0.27 [-0.31, 0.84] —1—
Bao 2013 -0.0625 0.165 23 -0.16  0.185 24 9.2 0.55 [-0.04, 1.13] ——
Hershman 2018 -0.182 0.189 101 -0.134 0.204 54 18.3 -0.25 [-0.58, 0.09] -
Hershman 2018 -0.231 0.245 101 -0.151  0.264 54 18.2 -0.32 [-0.65, 0.02] ——
Hershman 2018 -0.195 0.194 101 -0.107  0.292 53 18.1 -0.38 [-0.71, -0.04] ——
Hershman 2018 -0.18 0.224 101 -0.145  0.21 54 18.3 -0.16 [-0.49, 0.17] —
Mao 2014 -0.14  0.304 21 -0.05 0.251 20 8.5 -0.32 [-0.93, 0.30] —t
Total (95% CI) 471 283 100.0 -0.20 [-0.38, 0.06] q
Heterogeneity: tau” = 0.03; chi’ = 10.61, df = 6 (P = 0.10); I* = 43% T T t T
Test for overall effect: Z=1.43 (P =0.15) -4 -2 0 2
Favours [Acupuncture]  Favours [control]
(b)
Study or subgroup Experimental Control Std. Mean Difference Std. Mean Difference
Mean SD Total ~ Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Crew 2010 -0.275 0.305 20 -0.2  0.205 18 8.4 -0.28 [-0.92, 0.36] —_—
Crew 2010 -0.266 0.314 20 0.0388 0.318 18 7.6 -0.94 [-1.62, -0.27] _—
Hershman 2018 -0.118  0.203 102 -0.0893 0.191 53 27.9 -0.14 [-0.48, 0.19] —a-
Hershman 2018 -0.206 0.204 102 -0.158 0.19 54 28.1 -0.24 [-0.57, 0.09] -
Hershman 2018 -023  0.27 100 -0.152  0.227 54 279 0.30 [-0.64, 0.03] ——
Total (95% CI) 344 197 100.0 ~0.29 [-0.48, -0.10] ¢
Heterogeneity: tau” = 0.00; chi’ = 4.45, df = 4 (P = 0.35); I = 10% T T T
Test for overall effect: Z =2.97 (P = 0.003) -4 -2 0 2
Favours [Acupuncture]  Favours [control]
(©)
Stud b Experimental Control Std. Mean Difference Std. Mean Difference
udy or subgroup X
Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI
Tong 2018 -0.0392 0.122 39 -0.00972 0.0925 36 10.6 -0.27 [-0.72,0.19] —
Tong 2018 -0.0109 0.16 39 0.0025 0.112 36 10.6 -0.10 [-0.55, 0.36] —a—
Tong 2018 -0.0333  0.096 39 0.00333 0.106 36 10.5 -0.36 [-0.82, 0.10] ——
Tong 2018 -0.014 0.107 39 -0.0133 0.1 36 10.6 -0.01 [-0.46, 0.45] ——
Tong 2018 -0.00267 0.103 39 -0.0167 0.121 36 10.6 0.12 [-0.33,0.58] —t—
Zhang 2019 -0.118 0.0803 53 -0.0927 0.0367 51 13.2 -0.40 [-0.79, -0.01] ——
Zhang 2020 -0.0967 0.0591 40 -0.0867 0.0614 43 11.4 -0.16 [-0.60, 0.27] ——
Zhang 2020 -0.0667 0.0699 40 -0.0267 0.039 43 10.9 -0.71 [-1.15, -0.26] —
Zhang 2020 -0.0233 0.0376 40 -0.0267 0.039 43 114 0.09 [-0.34, 0.52] ——
Total (95% CI) 368 360 100.0 ~0.20 [-0.38, 0.03] ¢
Heterogeneity: tau’ = 0.02; chi’ = 11.17, df = 8 (P = 0.19); I* = 28% T T T
Test for overall effect: Z = 2.29 (P =0.02) -4 -2 0 2
Favours [Acupuncture]  Favours [control]
(d)
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FIGURE 5: Forest plots of the sensitivity analysis on subgroups. (a) Gastrointestinal disorders, (b) aromatase inhibitor-associated arthralgia,
(c) aromatase inhibitor-associated joint symptoms, and (d) cognitive impairment.

acupuncture treatment would have a different therapeutic
response on every patient [30]. It is impossible to recruit
enough RCTs and sample size with the same treatment
scheme in a meta-analysis in this field of study. The best
possible information on the treatment regimens is to find
out the most commonly used acupoints to treat a symptom.

In general, a majority choice of acupoints in the treatment
involved the conception vessel (Renmai), namely, CV4

Guanyuan, CV6 Qihai, and CV12 Zhongwan.

Due to the nature of acupuncture treatment, it is
challenging to design and perform a sham control

treatment. Recent studies usually involve the usage of
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Study or subgroup Experimental Control ) Std. Mean Difference Std. Mean Difference
Mean SD Total Mean SD Total Weight (%) IV, Random, 95% CI 1V, Random, 95% CI

Zhang 2019 -0.0991 0.0935 53 -0.0245 0.097 51 4.8 -0.78 [-1.18, -0.38] —

Zhang 2019 -0.233  0.163 53 -0.0523 0.169 51 4.7 -1.08 [-1.49, -0.67] —

Zhang 2019 -0.17  0.076 53 -0.0686 0.0912 51 4.7 -1.20 [-1.62, -0.78] —

Zhang 2019 -0.0462 0.0949 53 -0.0305 0.0861 51 4.8 -0.17 [-0.56, 0.21] —

Zhang 2019 -0.258 0.241 53 -0.0915 0.277 51 4.8 -0.64 [-1.03, -0.24] —

Tong 2018 -0.0569 0.207 39 -0.0125 0.166 36 4.6 -0.23 [-0.69, 0.22] —

Tong 2018 -0.0263 0.213 39 0.00938 0.151 36 4.7 -0.19 [-0.64, 0.26] —1

Shi 2019 -0.266 0.0817 85 -0.255 0.0873 84 5.0 -0.13 [-0.43,0.17] -

Shi 2019 -0.078 0.0713 85 0.152  0.0742 84 4.7 -3.15 [-3.60, -2.69] —_—

Shi 2019 -0.196 0.0732 85 -0.193 0.0813 84 5.0 -0.04 [-0.34, 0.26] -

Mao 2014 -0.0523 0.145 21 -0.00238 0.0815 20 4.2 -0.41 [-1.03,0.21] —

Mao 2014 -0.0571 0.167 21 -0.0381 0.103 20 4.2 -0.13 [-0.75, 0.48] —

Lu 2020 -0.12  0.152 16 -0.02 0.123 17 4.0 -0.71 [-1.41, -0.00] —

Hershman 2018 -0.172  0.177 102 -0.111  0.166 54 4.9 -0.35 [-0.68, -0.02] ——

Hershman 2018 -0.079 0.13 102 -0.0569 0.123 54 49 -0.17 [-0.50, 0.16] -

He 2017 -0.126  0.183 32 -0.0562 0.156 32 45 -0.41 [-0.90, 0.09] —

He 2017 -0.0867 0.134 32 -0.0324 0.147 32 4.6 -0.38 [-0.88,0.11] —

Greenlee 2016 0.115  0.124 25 0.11 0.134 21 4.3 0.04 [-0.54, 0.62] —

Crew 2010 -0.05 0.186 20 0.0536  0.232 18 4.1 -0.49 [-1.13,0.16] —

Crew 2010 -0.204 0.232 20 0.025  0.196 18 4.0 -1.04 [-1.72,-0.36] —_—

Crew 2010 0.000357 0.261 20 0.0286  0.204 18 4.2 -0.12 [-0.75, 0.52] —

Crew 2010 -0.0458 0.2 20 0.0792  0.246 18 4.1 -0.55 [-1.20, 0.10] —

Total (95% CI) 1029 901 100.0 -0.56 [-0.84, -0.27] <&

Heterogeneity: tau’ = 0.40; chi’ = 185.67, df = 21 (P < 0.00001); I’ = 89% T T T T

Test for overall effect: Z = 3.85 (P = 0.0001) -4 -2 0 2 4

Favours [Acupuncture] ~ Favours [Control]

FIGURE 6: Forest plot of secondary outcome: quality of life analysis.
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P-value (2-tailed) 0.00205 P-value (2-tailed) 0.29661
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(d)

FIGURE 7: Funnel plots of (a) primary outcome and (b) secondary outcome of all included studies. ((c) and (d)) Egger’s test statistics on the

risk of bias assessment on the primary and the secondary outcomes.

retractable needles, superficial invasion in nonacupoints,
or nonelectric applied needles as a sham control [31].
However, studies are suggesting that sham acupuncture
may be associated with physiological effects by causing the
release of endorphins and pain-killing substances [32, 33].
Therefore, we could not fully remove the impact of the

placebo effects in acupuncture clinical trials, even with or
without sham control or waitlist control group [34, 35].
Nevertheless, in the present study, patients were having a
significantly greater benefit on the real acupuncture arms
than the control arm RCTs with sham control or no-
treatment controls.
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TaBLE 3: Significant side effects or adverse events reported in the trials.

Study ID Intervention group

Side effects or adverse events

CV4, CV6, CV12, bilateral L14, MHS,

Bao et al. 2013 [16] GB34, ST36, KI3, BL65

Standard TCM point prescription (not

Crew et al. 2010 [15] .
given)

Greenlee et al. 2016
(18]

He 2017 [13]

GB34, ST37, LI4, LI110, L3, L5, C5, C7

CV12, bilateral LV13, CV6, ST25, PC6,
ST36

Hershman et al. 2018  Standards for reporting of controlled trials

[21] in acupuncture
Li 2017 [20] CV6, CV4, bilateral ST36, SP6, ST25, LV3,
PC6
. CV12, CV10, CV6, CV4, bilateral ST25,
Liu 2014 [17] SP15, ST24

Yin tang, LI11, TW5, Baxie, SP9, ST36,

Lu et al. 2020 [26] SP6, K3, LR3, Qiduan

4 local acupoints around the pain joint
(not provided)
Standard TCM point prescription (not
given)

Mao et al. 2014 [12]

Quinlan-Woodward
et al. 2016 [19]

Shen et al. 2000 [14] PCé6, ST36

Shi 2019 [24] GV20, GV4, GV3,GV2, CV12, CV4, CV6,

CV3,
Tong et al. 2018 [22] DU20, EX-HNI, IéIT3?:6DU24, KI4, GB39,
DU20, EM1, D24, PC6, HT7, GB20, CV17,
Zhang 2018 [23] CV12, CV6

SP10, CV17, CV12, CV6, DU20, DU16,
bilateral ST36, BI15, BI45, HT5, KD6
HT7, L14, TE5, ST36, ST40, CV12, CV4,
GV26, bilateral SP6

Zhang 2019 [25]

Zhang et al. 2020 [27]

No significant adverse events were reported in both arms.

Three out of 38 patients felt moderately painful during the
acupuncture treatment.
No other adverse events were reported.
One patient showed adverse event with discomfort, minor swelling,
and bruising on an acupuncture site after needle withdrawal.

No significant adverse events were reported in both arms.

47% and 25% patients were experiencing grade 1 bruising in the true
and sham acupuncture group.

One patient from each group showed grade 2 presyncope once.
80% of the patients felt no to mild pain during the acupuncture. No
significant adverse events were reported in both arms.

One out of 140 patients showed presyncope after acupuncture and
recovered after treatment. No other significant adverse events were
reported.

No significant adverse events were reported in both arms. One
patient-reported grade 1 pruritus in the feet and one reported grade 2
joint pain.

No significant adverse events were reported in both arms.

No significant adverse events were reported in both arms.

One patient experienced shock sensation from needle stimulator
apparatus once. Another patient had aggravated tingling sensation
on residual peripheral neuropathy following each needling
procedure. No other significant adverse events were reported.

No significant adverse events were reported in both arms.
No significant adverse events were reported in both arms.
No significant adverse events were reported in both arms.
No significant adverse events were reported in both arms.

No significant adverse events were reported in both arms.

Another limitation of this study is the limiting number
of RCTs and patients included. With our search strategies
and criteria, we allow only RCTs with invading needles
included, but not acupressure, moxibustion, massage, and
so on, in order to narrow down and illustrate the accurate
effects of real acupuncture. However, this limits the ability
of this study to discover the potential effects of other forms
of alternative treatments. The acceptance of invading
acupuncture may not be as wide as the other methods.
Patients agreeing to join the clinical trials tend to accept
and believe in the effect of acupuncture beforehand, and a
certain level bias may occur in the patient selection [36].
The numbers and reasons for drop-out and withdrawals
were not reported in some of the studies, which may lead to
potential reporting bias. Only studies published in English
and Chinese were included, as studies in other languages
cannot be assessed. A limitation in the patients’ origins and
races could result in selection bias. Moreover, in general,
clinical trials with positive results were more commonly
published as research articles, while trials with incomplete

or negative results would be less reported [37,38]. The
opposite effects reported by Bao et al. in 2013 provided an
insight into this possibility [16]. In this study, not all the
registered clinical trials without published results were
considered and included. The risk of publication bias across
studies was assessed by a funnel plot (Figure 7(a)). There
were a considerable number of spots lying outside of the
funnel region. A slight but not major bias was observed
towards the real acupuncture side (negative). Egger’s test
statistics suggested that there was a small bias leaning
towards the negative side (intercept=—3.63, t-value =3.25,
p value =0.001) (Figure 7(c)). Due to the nature of clinical
trials as previously discussed, the remarkable effect ob-
served could justify this small publication bias. For the
secondary outcome, all studies were lying within or very
close to the funnel area. Only one outlier was observed, and
no risk of publication bias was suggested in the study
(Figure 7(b)). Egger’s test statistics showed no sign of
publication bias (intercept=-0.134, t-value=1.07, p val-
ue =0.148) (Figure 7(d)).
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The safety of using acupuncture as adjuvant therapy in
cancer treatment has been a great concern. In our study,
there were no severe adverse events reported in any of the
studies. Most of the unpleasant feelings due to the acu-
puncture treatment were reported during the treatment.
Only mild side effects such as bruising and faintness were
found in a few cases after or in between treatment visits
(Table 3). We strongly suggest the safety of acupuncture
treatments according to this study. Acupuncture performed
by experienced acupuncturists has been proved to be ex-
traordinarily safe and harmless [39, 40]. Therefore, acu-
puncture is definitely worth recommended for patients with
breast cancer receiving drug therapy. Acupuncture can
manage the side effects of drug therapies with minimal risk
and promising benefits.

After reviewing hundreds of acupuncture-related
clinical trials, there are several suggestions on future study
practice. First of all, a more standardised treatment scheme
should be considered in RCTs to increase the creditability
and quality control of the trials. Duration, treatment cycles,
acupoints, and electrofrequencies are parameters that
should be regulated. In addition, a more promising control
design should be developed in RCTs involving acupuncture
treatment. Further large-scale clinical studies on the effect
of sham control could be performed to evaluate the optimal
design. Regarding acupuncture in patients receiving drug
therapies, more objective measurement indices could be
considered, as many of the scales used currently were from
patient-reported measures.

5. Conclusion

This meta-analysis showed that acupuncture could effec-
tively reduce the side effects induced by drug therapies in
patients with breast cancer. The symptoms with positive
responses are gastrointestinal disorders, chemotherapy-in-
duced peripheral neuropathy, aromatase inhibitor-associ-
ated arthralgia, aromatase inhibitor-associated joint
symptoms, and cognitive impairment. Moreover, the quality
of life of patients has enhanced to a certain extent. Without
severe adverse events reported, we recommend that suitable
acupuncture treatments are considered as an excellent ad-
juvant therapy with drug therapies in patients with breast
cancer. Future RCTs with standardised treatment scheme
and longer terms of follow-up are needed to further evaluate
the roles and benefits of acupuncture as adjuvant therapies
in different diseases.
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