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Abstract: Objective: To evaluate the available evidence from randomized controlled trials (RCTs) of auricular acupressure (AA) therapy for
preventing constipation in breast cancer patients undergoing chemotherapy.
Methods: The following databases were searched from their inception until August 2017: Ovid Medline, Embase, the Cochrane Central
Register of Controlled Trials (CENTRAL), and Allied and Alternative Medieine (AMED). We also searched four Chinese databases:
Chinese BioMedical Database (CBM), China National Knowledge Infrastructure (CNKI), WANFANG Data, and Chinese VIP Database.
Only the RCTs related to the effects of AA therapy on preventing constipation in breast cancer patients undergoing chemotherapy were
included in this study. Quantitative syntheses of data from RCTs were conducted using RevMan 5.3 software. Study selection, data
extraction, and validation were performed independently by two authors. Cochrane criteria for risk of bias were used to assess the
methodological quality of the trials.
Results: Four RCTs met the inclusion criteria, and most were of low methodological quality. Study participants in the AA plus routine
care group showed significantly greater improvements in the response rate (risk ratio [RR] = 1.27, 95% confidence interval [CI]
[1.14,1.42], P < 0.01) with low heterogeneity (y?>= 2.31, P = 0.31, /2 = 14%). In addition, when compared with routine care alone,
one RCT suggested favorable statistically significant effects of AA plus routine care on Constipation Assessment Scale (CAS; mean
difference [MD] = -5.07, 95% CI [-6.86, -3.28], P < 0.01). Furthermore, when compared with routine care alone, one RCT suggested
positive statistically significant effects of AA plus routine care on Patient Assessment of Constipation-Quality of Life (PAC-QOL; MD =
-1.26, 95% Cl [-1.59, -0.93], P < 0.01).
Conclusions: Overall, as a potential safety therapy, only weak evidence can support the hypothesis that AA can effectively prevent
constipation in breast cancer patients undergoing chemotherapy.
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1. Introduction

Breast cancer (BC) is ranked as the second most com-
mon malignancies in women worldwide.! Recently, in
population-based studies, the prevalence of BC in Asian
regions is reported to be almost 10% and it significantly
rapidly increased from 1999 to 2013 at a 5.7% average
annual rate.?

* Corresponding author.
E-mail: xuxiao@cczu.edu.cn (X. Xu).

To date, most BC patients may receive chemother-
apy after they have undergone mastectomy. Chemo-
therapy, as an aggressive treatment, may make a great
contribution to extending life for BC patients. However,
it is often accompanied by chemotherapy-induced con-
stipation. BC patients who suffered from chemotherapy-
induced constipation may impair the normal quality of
life and result in the severe psychological symptoms
such as anxiety and stress.® Moreover, untreated con-
stipation may progress to fecal impaction, intestinal
obstruction, and even sepsis.* So far, oral and/or rectal

3 Open Access. © 2018 Su-Hua Zheng et al., published by Sciendo. This work is licensed under the Creative Commons
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laxatives may be the first-line choices to manage the
chemotherapy-induced constipation.  Unfortunately,
these laxatives are often associated with some risk of
serious adverse events (AEs) involving the electrolyte
and mineral imbalances, severe dehydration, and laxa-
tive dependence.®

As a major integral part of traditional Chinese medi-
cine (TCM), auricular acupressure (AA) is described as
a technique that involves Semen vaccariae (wang bu
liu xing) seeds, Semen raphani (lai fu) seeds, Semen
sinapis Albae (bai jie) seeds, or magnetic pellets with an
adhesive tape on certain acupuncture points of ears.®
Based on meridian theory in China, the ear is associ-
ated with 12 meridians, and continuously stimulating
the ear can improve vital energy (Qi) and remove the
blood stasis.” Nowadays, numerous systematic reviews
have investigated the effects of AA on insomnia?, post-
operative pain®, and in vitro fertilization'. Nevertheless,
there was no systematic review specifically focusing
on the efficacy of AA for preventing constipation in BC
patients undergoing chemotherapy. Therefore, the aim
of this study was to update and critically evaluate the
evidence from randomized controlled trials (RCTs) that
have tested the efficacy and safety of AA in preventing
constipation in BC patients undergoing chemotherapy.

2. Methods

The detailed reporting items for this study were based on
the (Preferred Reporting ltems for Systematic Reviews
and Meta-Analyses) PRISMA for systematic review
(PRISMA chart; http://www.prismastatement.org).

2.1. Types of studies

Only the RCTs related to the effects of AA for preventing
constipation in BC patients undergoing chemotherapy
were included in this study. Trials published in the form
of dissertations were also selected as eligible studies.
No language restrictions were imposed.

2.2. Types of participants

BC patients aged >18 years who experienced consti-
pation after chemotherapy were included. BC patients
who suffered from degenerative neurological condition,
lesions on both ears, and abdominal operation in the
past 6 months were excluded in this study.

2.3. Types of interventions
2.3.1. Control interventions

A sham AA/placebo or routine care as controls was
included. The routine care involved appropriate physical

and psychological interventions as well as dietary modi-
fication." If BC patients undergoing chemotherapy
experience constipation, laxative therapies would be
administered. Studies were excluded if the control group
treatments were not relevant to routine care, or other
TCM therapies were used as an adjunct treatment in
conjunction with the routine care.

2.3.2. Experimental interventions

Studies were included if AA was used as an adjunct
therapy in conjunction with routine care for preventing
constipation among BC patients undergoing chemo-
therapy. In addition, we excluded studies in which other
TCM therapies were utilized as an adjunct treatment in
conjunction with the routine care.

2.4. Types of outcome measures
2.4.1. Primary outcomes

(1) Response rate: Bristol Stool Form (BSF) was an
internationally used validated questionnaire to
determine the form of feces. A higher BSF score
indicated soft feces. Response rate, also known
as improved effectiveness according to the Guid-
ing Principles of Clinical Research on New Drugs
criteria (GPCRND constipation), was defined as
the number of patients who achieved BSF Scale
score over 3 after intervention in our study.

(2) Constipation Assessment Scale (CAS): CAS
score was used to assess patients with constipa-
tion in the clinical settings.'? This questionnaire
included eight items. For each item, we had
three possible response options: no constipa-
tion, some problem, and severe problem. The
equivalent scores were 0, 1, and 2, respectively.
The total CAS score ranged from 0 to 16, and
higher scores can indicate higher degrees of
constipation.

2.4.2. Secondary outcomes

(1) Patient Assessment of Constipation-Quality of
Life (PAC-QOL): It was a valid and reliable mea-
surement containing 28 items in four dimensions
(physical discomfort, four items; worries and con-
cerns, 11 items; psychosocial discomfort, eight
items; and satisfaction, eight items). Each item
was rated using a 5-point Likert scale from 0 (not
at all) to 4 (extremely). Higher score indicated a
more severe effect of constipation.

(2) AEs: The incidence and severity of AEs from AA,
the proportion of patients requiring discontinua-
tion of AA.
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2.5. Data sources and search methods

The following electronic databases were searched
from their inception to the current date: Ovid Medline,
Embase, the Cochrane Central Register of Controlled
Trials (CENTRAL), and AMED. We also searched
four Chinese databases: Chinese BioMedical Data-
base (CBM), China National Knowledge Infrastructure
(CNKIl), Wan-Fang Data, and Chinese VIP Database.
Experienced researchers helped the study team to
develop a search strategy to identify the relevant arti-
cles. The Ovid Medline search strategy can be seen in
“Online Supplementary A.”

2.6. Study selection

The results of the searches were exported to the
Endnote referencing software, and duplicates were
removed. Studies were selected by two independent
reviewers (Zheng and Yan). In most cases, disagree-
ments were resolved by discussion between the two
reviewers. If disagreement remained after discussion, a
third reviewer (Xu) was consulted before taking the final
decision on the disagreements. A flowchart depicting
the trial selection process was shown in the PRISMA
flow diagram.

2.7. Data extraction and quality
assessment

The complete text of each included article was read
by two independent reviewers (Zheng and Yan) who
extracted relevant data and conducted quality assess-
ment of the RCTs based on a data extraction form
(Excel). The following data were extracted from the
original articles: (1) author, year, and country; (2)
sample size; (3) experimental interventions (duration
of treatment, auricular acupuncture points choosing);
(4) control interventions (routine care interventions,
types of laxatives, dose, methods of administration,
and the duration of treatment); (5) follow-up; (6) main
outcomes; (7) AEs. In addition, when reported data
are insufficient, we would try our best to retrieve the
missing information from the corresponding authors.
The risk of bias was assessed using the “Risk of bias”
tool from the Cochrane Handbook V.5.1.0, which
included random sequence generation, allocation
concealment, blinding of the participants and person-
nel, blinding of the outcome assessments, incomplete
outcome data, selective reporting, and other sources
of bias."™ For the assessment of results, the study
bias was classified as either “unclear,” “low risk,” or
“high risk.” Disagreements were resolved by discus-
sion between the two reviewers. If consensus was not

reached, the third reviewer (Xu) was consulted for a
final decision.

2.8. Data collection and synthesis

In our study, meta-analysis was performed using soft-
ware RevMan 5.3 (Review Manager [RevMan; Com-
puter program], Version 5.3, Copenhagen: The Nordic
Cochrane Center, the Cochrane Collaboration, 2014).
For dichotomous data, we presented results as risk
ratio (RR) with 95% confidence intervals (Cls). For con-
tinuous data, mean difference (MD) was included in the
meta-analysis. If outcome variables were measured on
different scales, standard MD (SMD) analysis with 95%
Cls was included in the meta-analysis. In each meta-
analysis, the y? and P? tests were used to evaluate sta-
tistical heterogeneity.” Given ?< 50% and P > 0.1, the
studies were considered to be homogeneous, and a
fixed-effects model was applied. On the other hand, if
22 50% and P < 0.1, the trials were considered to be
heterogeneous, and a random-effects model based on
Mantel-Haenszel (MH) or inverse variance (IV) statisti-
cal approach was selected.

2.9. Sensitivity analysis

If the test for heterogeneity P-value was <0.1 after
performing the subgroup analysis, the sensitivity
analysis was conducted to evaluate the robustness
of our results. The meta-analysis was repeated after
omitting the low-quality studies. Moreover, we also
assessed whether the statistical model (random-
effects vs fixed-effects model) will affect the current
results.

2.10. Assessment of reporting biases

If a sufficient number of studies were available (at least
10 studies), we attempted to assess publication bias
using a funnel plot."

3. Results

3.1. Trial flow and study characteristics

The literature search of databases generated 180 cita-
tions. After excluding the duplicate manuscripts, titles,
and abstract, we analyzed 30 full-text articles. Of these
30 articles, 26 were excluded as they did not satisfy the
inclusion criteria, leaving four eligible RCTs'"2° involv-
ing 322 participants for the systematic review (Figure 1).
Four included RCTs originated in China and had rela-
tively small sample size. All included trials compared
a co-intervention of AA and routine care with a control

229




Beneficial effects of auricular acupressure on preventing constipation in

breast cancer patients undergoing chemotherapy

230

of routine care alone. Moreover, the duration and fre-
quency of the interventions was mostly 25 minutes and
three times/day, respectively. The acupuncture points
of AA varied according to TCM theory and the view of
Nogier’s theory for all included RCTs. Details regarding
the four eligible RCTs'% included in our meta-analysis
are summarized in Table 1.

Records identified through database Additional records identified
searching through other sources

(n=180) (n=0)

Records after duplicates removed
(n=40)

Records excluded
(n=110)

Records screened
(n=140)

l

Full-text articles assessed

for eligibility
(n=30)

Full-text articles excluded,

with reasons
(n=26)

l

Studies included in

qualitative synthesis
(n=4)

l

Studies included in

quantitative synthesis
(meta-analysis)
(n=4)

Figure 1. Flowchart of the trial selection process.

3.2. Risk of hias

The Cochrane risk of bias is shown in Figures 2
and 3. One of the included trials'” reported appropriate
sequence generation methods for the randomization,
whereas the remaining trials'®?° did not describe the
methods of sequence generation. One of the included
trials'” conducted concealment of allocation by sealed
envelopes, while one RCT?° used inappropriate meth-
ods, and the remaining trials'®'® did not describe the
methods of sequence generation. In addition, the
authors reported that in addition to one RCT", none of
the included trials employed patient-blinding methods,
whereas the assessor blinding was unclear in three
RCTs'20, Of all included RCTs, only one RCT" stated
the risk of bias for dropout or withdrawal participants.
Considering other biases, the sources of funding were
shown in all included trials. The sources of direct fund-
ing were medical university or the Ministry of Health
research foundations; these trials were considered to
be free from the risk of bias posed by a financial conflict
of interest.

3.3. Meta-analysis outcomes
3.3.1. Response rate

Three RCTs'®2° (involving 270 patients) were identified
with the outcome measurement of response rate. The
pooled results displayed favorable significant effects of
routine care plus AA on response rate when compared
with the AA alone (RR = 1.27, 95% CI [1.14, 1.42],
P < 0.01) with low heterogeneity (y?= 2.31, P = 0.31,
PP=14%; Figure 4).

Study Sample size Intervention group

Control group

Main outcomes  Acupuncture points AEs

(regimen) (regimen)

Shin and Park'” 52 (A) AA (one session (B) Routine CAS Rectum, large Mild pain, mild
= 20 minutes, three times/  care, n = 26 PAC-QOL intestine, lung, and discomfort
day, total 20 days, n = 26), San Jiao
plus (B)

Wang et al'® 60 (A) AA (one session (B) Routine Response rate Rectum, large n.r.
= 25 minutes, three times/  care, n = 30 intestine, lung, San
day, total 18 days, n = 30), Jiao, and subcortex
plus (B)

Xu et al® 90 (A) AA (one session (B) Routine Response rate Rectum, large n.r.
= 30 minutes, three times/  care, n = 45 intestine, lung, San
day, total 18 days, n = 45), Jiao, and subcortex
plus (B)

Feng et al® 120 (A) AA (one session (B) Routine Response rate Rectum, large n.r.
= 30 minutes, three times/  care, n = 60 intestine, lung, San

day, total 20 days, n = 60),
plus (B)

Jiao, and subcortex

Table 1. summary of the RCTs of AA for treating constipation in BC patients undergoing chemotherapy.
Note: AA, auricular acupressure; AEs, adverse events; BC, breast cancer; CAS, Constipation Assessment Scale; n.r., not reported; PAC-QOL, Patient Assessment of

Constipation-Quality of Life; RCT, randomized controlled trial.
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Random sequence generation (selection bias)

_____________________________
N N

Allocation concealment (selection bias) _:-

Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (atiion bias) [ |
Selective reporting (reporting bias) [
otervias |

0% 25% 50% 75%  100%

. Low risk of bias

|:| Unclear risk of bias

[ High risk of bias

Figure 2. Risk of bias summary: reviewers’ judgments about each risk of bias item for each included study.

. - | Blinding of outcome assessment (detection bias)

@ | @ | selective reporting (reporting bias)

. . Random sequence generation (selection bias)
@ | @ | Avtocation concealment (selection bias)

3
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g

e}

Feng 2015 +
Shin 2016 +
Wang 2013 | (2 | (2 ? +
Xu2016 | 2 |2 ? |+

® | O | ® | @ |Binding of participants and personnel (performance bias)

©® O ®| ~ |Incomplete outcome data (attrition bias)

Figure 3. Risk of bias graph: reviewers’ judgments about each risk
of bias item presented as percentages across all included studies.

3.3.2. CAS

Only one RCT'” used CAS as the outcome measure.
The result of this RCT showed superior effects of routine
care plus AA on CAS when compared with the routine
care alone (MD =-5.07, 95% CI [-6.86, -3.28], P < 0.01).

3.3.3. PAC-QOL

There was only one RCT' that used PAC-QOL
as an outcome measure for the improvement in
chemotherapy-induced constipation. The result of
this trial showed superior effects of routine care plus

AA on PAC-QOL when compared with the AA alone
(MD =-1.26, 95% CI [-1.59, -0.93], P < 0.01).

3.4. AEs

In all included trials, only one RCT'” assessed AEs,
while the other RCTs did not."®2° Several common
adverse outcomes (mild discomfort or pain) from the
routine care plus AA therapy group were reported in
this trial.

4. Discussion

Overall, our meta-analysis showed that the combined
use of routine care and AA was found to be superior to
routine care therapy alone in terms of BSF, CAS, and
PAC-QOL.

Previously, Luo et al.?® summarized the current
evidence to examine the effect of AA on constipation.
Unfortunately, in that systematic review, the author
included RCTs only to test the effect of AA for prevent-
ing opioid-induced constipation in cancer patients. Their
findings are somewhat consistent with our study. Nev-
ertheless, chemotherapy-induced constipation was not
included in the previous systematic review.?! Moreover,
the previous systematic review?' included some RCTs
that compared different Complementary and Alterna-
tive Medicine (CAM) therapies. We excluded these tri-
als according to our inclusion criteria. To our knowledge,
our inclusion criteria gave us a more concrete picture
on the role of AA than before. Moreover, compared to
Luo et al’s study,® one new RCT from Korea'” was
also included and analyzed in our study. Therefore, it
is important to consider that a systematic review and
meta-analysis should be updated periodically as new
RCTs are published.

The results of our study showed that AA may
have a beneficial effect on treating constipation in BC
patients undergoing chemotherapy. The mechanism of
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Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Feng 2015 55 60 47 60 47.5% 1.17 [1.00, 1.36] —
Wang 2013 28 30 22 30 22.2% 1.27 [1.01, 1.61] =
Xu 2016 43 45 30 45 30.3% 1.43[1.15, 1.78] -
Total (95% CI) 135 135 100.0%  1.27 [1.14, 1.42] S 2
Total events 126 99

it Chi2 = = = 12 = 149 t t t }
Heterogeneity: Chiz = 2.31, df =2 (P = 0.31); I = 14% 05 07 1 15 2

Test for overall effect: Z = 4.24 (P < 0.0001)

Figure 4. Routine care vs routine care plus AA on response rate.
AA, auricular acupressure.

action of AA is interesting for us, and various theories
have been proposed. (1) From the TCM perspective,
the constipation falls under the heading of Bian Jie,
which is attributed to “dysfunction of spleen in trans-
portation” and “stomach disharmony.” According to the
theory of TCM, AA stimulates acupuncture points on
ears, which could reinforce gi circulation and affect
nourishment of the spleen, leading to an improved
Bian Jie state.?? (2) The primary modern speculation
about AA is somatotopic arrangement theory. Oleson
et al.?® recruited 40 patients with specific musculoskel-
etal pain condition in a double-blind study to examine
whether somatotopic arrangement theory corresponds
to parts of the body, and they obtained a 75.2% accu-
racy rating. Therefore, the ears are the closest organs
to the brain, and the application of AA in the auricular
reflex points associated with gastrointestinal function
may have a beneficial effective on alleviating consti-
pation symptoms.?* (3) There are various neurophysi-
ological connections between auricular reflex points
and the autonomic and central nervous system. Thus,
groups of pluripotent cells contain information from the
whole autonomic and central nervous system attempt
to create regional organization centers representing
different parts of the body.?®

As in all systematic reviews, this study is suscep-
tible to bias. For adequate random sequence genera-
tion, high risk of bias was given to 75% of the included
studies. For the allocation concealment, the group
assignment was adequately concealed in only 25% of
the included trials and the remaining trials were given
high risk of bias or unclear risk of bias. RCTs with inad-
equate random sequence generation and inadequate
allocation concealment may be subject to selection bias
and are more likely to overestimate the results of the
outcome measures.?®?” For the attrition bias, only 25%
of included trials adequately reported the incomplete
outcome data, which may lead to attrition bias.? Finally,
although subject blinding is difficult to achieve for AA,
assessor blinding is possible. Unfortunately, only one
RCT included in the systematic review adopted asses-
sor blinding, which may result in the detection biases?.

Favours [control] Favours [experimental]

Overall, caution must be taken when attempting to gen-
eralize the results of our study owing to the low quality
of the included RCT.

This study may have several important limita-
tions. First, based on the assessment of the Cochrane
risk of bias, this study had a high risk of bias, which
seemed to result in the positive results we found. In the
future, to improve the quality of RCT, authors should
refer to the Consolidated Standards of Reporting Tri-
als (CONSORT) statement for trials of AA interven-
tions.?® Second, the sample size of included studies
was very small. Thus, the power of our study based
on small sample size effects was more likely to be
overestimated.® Third, compared with other placebos,
CAM therapies may include larger placebo effect.®!
AA, as an important integral part of CAM, may enlarge
the treatment effect size. Moreover, AA conducted by
CAM practitioners may increase doctor—patient face-to
face time, and thus a strong placebo effect was often
found when CAM practitioners performed AA for their
patients. Fourth, due to the limited number of pooled
studies, it was not appropriate for us to formally test the
asymmetry in the funnel plot. Last but not least, most
of the included RCTs originated in China, limiting the
results specifically to this subset of Asian populations.
In the future, more large-scale, rigorously designed,
randomized, placebo-controlled, double-blind trials are
still warranted.

5. Conclusions

Overall, as a potential safety therapy, AA can effec-
tively prevent constipation in BC patients undergo-
ing chemotherapy. In the future, more rigorous RCTs
must be conducted to overcome the limitations of our
existing data and confirm the effect and safety of AA
for managing constipation in BC patients undergoing
chemotherapy.
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