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a b s t r a c t

Objective: Auricular acupressure (AA) therapy has been widely used in Eastern Asia and Europe to
prevent constipation in leukemia patients undergoing chemotherapy. The aim of this systematic review
was to review data from randomized controlled trials (RCTs) of auricular acupressure therapy for pre-
venting constipation in leukemia patients undergoing chemotherapy.
Methods: Databases that were searched from their inception until August 2017 included: MEDLINE,
EMBASE, the Cochrane Central Register of Controlled Trials, as well as four Chinese databases [Chinese
BioMedical Database, China National Knowledge Infrastructure, Wan-Fang Data, and the Chinese WeiPu
Database]. In this systematic review, only RCTs that were related to the effects of auricular acupressure
therapy on preventing constipation in leukemia patients undergoing chemotherapy were included. Study
selection, data extraction, and validation were performed independently by two reviewers. Quantitative
analyses of RCTs were performed using RevMan 5.3 software, and cochrane criteria for risk-of-bias were
used to assess the methodological quality of the trials.
Results: A total of 5 RCTs met the inclusion criteria, and most were of low methodological quality. Par-
ticipants in the AA plus routine care group showed significantly greater improvements in the Bristol Stool
Form (BSF) [MD¼ 0.55, 95% CI (0.39, 0.71), p< 0.01] with low heterogeneity (Chi2¼ 5.01, p¼ 0.29,
I2¼ 20%). Moreover, when compared with routine care alone, meta-analysis of three RCTs indicated
favorable statistically significant effects of AA plus routine care on the Constipation Assessment Scale
(CAS) [MD¼ -1.51, 95% CI (�1.89, �1.14), p< 0.01] with low heterogeneity (Chi2¼1.63, p¼ 0.44, I2¼ 0%).
Furthermore, when compared with routine care alone, meta-analysis of two RCTs demonstrated statis-
tically significant effects of AA plus routine care on the Patient Assessment of ConstipationeQuality Of
Life (PAC-QOL) [MD¼ -1.28, 95% CI (�1.44, �1.13), p< 0.01], with low heterogeneity (Chi2¼ 0.19, p¼ 0.67,
I2¼ 0%).
Conclusion: Taken together, as a potential safety therapy, only weak evidence supported the hypothesis
that AA effectively prevented constipation in leukemia patients undergoing chemotherapy.

© 2018 Elsevier Ltd. All rights reserved.
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1. Introduction

Constipation is a common health-related issue and a common
side effect in leukemia patients who undergo chemotherapy. Ac-
cording to a recent study, the incidence of constipation among
leukemia patients receiving chemotherapy is relatively high (50%e
80%), and this risk is still on the rise [1]. In leukemia patients who
undergo chemotherapy, constipation may result in loss of appetite,
abdominal distension accompanied by abrupt abdominal pain,
hemorrhoids, and rectal tearing [2]. Moreover, untreated con-
stipation may progress to fecal impaction, intestinal obstruction,
and ultimately sepsis [3]. Furthermore, chemotherapy-induced
constipation may impair a patients' normal quality of life and
result in severe psychological symptoms, including anxiety and
stress [4]. Therefore, prevention of constipation among leukemia
patients undergoing chemotherapy is of utmost importance.

Recent studies have recommended that administration of both
oral and/or rectal laxativesmay have beneficial effects onmanaging
chronic constipation [4]. However, leukemia patients receiving
chemotherapy usually require additional interventions to alleviate
constipation-related symptoms [5]. Moreover, these interventions
are frequently associated with undesired side effects, and increase
the risk of serious adverse events (AEs), including electrolyte and
mineral imbalances, severe dehydration, and laxative dependence
[6]. Therefore, patients receiving chemotherapy in Eastern Asia
often tend to seek complementary and alternative medicine (CAM)
therapies to help managing their constipation [7].

Auricular acupressure (AA) is a major integral part of CAM. It has
been 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 the ears [8]. In 1990, AA was
considered a type of microacupuncture that may have beneficial
effects on the holistic human system [9]. Thus, therapeutic effects
were achieved by stimulating specific acupuncture points in the ear
that were connected to specific organs or systems of the body. AA
has been systematically applied since Nogier discovered the
auricular microsystem in 1957 [11]. Various neurophysiological
connections exist between auricular reflex points and the auto-
nomic and central nervous system Thus, groups of pluripotent cells
contain information from the entire autonomic and central nervous
system and attempt to create regional organizational centers rep-
resenting different parts of the body [12]. In 1998, a USA scholar,
Choy, discovered that application of ear clips to the tragus may
induce significant changes in the gastrointestinal peristalsis. It was
reported that the frequency of peristalsis was changed by clips on
the ear and returned to normal when the clips were taken off [13].
Thus, the ears are the closest organs to the brain, and the applica-
tion of AA in auricular reflex points associated with gastrointestinal
function may have beneficial effects on alleviating constipation-
related symptoms [14]. In addition, Western neurophysiological
mechanisms have revealed that pathological changes in peripheral
tissue eventually leads to dysfunctional neural firing patterns in
corresponding neural microcircuits in both the brain and spinal
cord [15]. Organization of the connections between peripheral
nerves and the central nervous system was controlled by sites in
the sensory thalamus. Stimulation of acupuncture points may serve
to suppress auricular branches of the vagus nerve in the sensory
thalamus, thereby raising the levels of neurotransmitters, both of
which increase smooth muscle tone in the gastric wall and reduce
constipation [16e21].

A bibliometrics analysis of papers published from 1994 to 2012
in China showed that AA has been widely used in preventing
various chemotherapy-induced side effects, including constipation
[22]. In the past, numerous systematic reviews have focused on the
effects of AA on insomnia [23], postoperative pain [24], and in vitro
fertilization [25]. Moreover, Cheng et al. summarized currently
available evidence to examine the effect of AA on several types of
diseases [38]. However, in this review, the author only included two
RCTs to evaluate the effect of AA on preventing constipation in
leukemia patients undergoing chemotherapy [26]. Therefore, the
aim of the current study was to update and critically evaluate ev-
idence from RCTs that have investigated the efficacy and safety of
AA in preventing constipation in leukemia patients undergoing
chemotherapy.
2. Materials and methods

2.1. Study registration

In our study, the reporting guidelines as described in the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement checklist were followed [27]. More-
over, the protocol of this systematic review has been registered in
PROSPERO (Registration Number: CRD42017067880).
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2.2. Data sources

The following databases were searched from their inception
until August 2017: MEDLINE, EMBASE, Cochrane Central Register of
Controlled Trials, Chinese BioMedical Database, China National
Knowledge Infrastructure, Wan-Fang Data, Chinese WeiPu Data-
base. Search strategies were based on the guidance of the Cochrane
handbook and are presented in Online supplementary A. Search
terms were slightly modified for other databases. o identify ‘grey’
literature/unpublished studies/incomplete trials, we identified
relevant studies through review of the Chinese Clinical Trial Reg-
istry (http://www.chictr.org.cn/), Registry ClinicalTrials.gov (http://
clinicaltrials.gov/), and WHO International Clinical Trials Registry
Platform. Moreover, AA devices companies were requested to
provide relevant published and unpublished data.We also searched
the reference lists of review articles and/or conference articles to
identified RCTs for any potential interesting titles matching the
inclusion criteria of the study.

2.3. Selection of studies

In this systematic review, only RCTs related to the effects of AA
in preventing constipation in leukemia patients receiving chemo-
therapy were included. Trials that were published in the form of
dissertations were included as eligible studies. No language re-
strictions were imposed.

P (population): Patients diagnosed with leukemia who were
over 18 years of age and undergoing chemotherapy were included
in this study.

I (intervention): Studies were included if AA was used as an
adjunct therapy in conjunction with routine care for preventing
constipation among leukemia patients undergoing chemotherapy.
In addition, studies in which other CAM therapies (e.g. acupunc-
ture, moxibustion, massage, Chinese herbals, Chinese patent
medicine) were utilized as an adjunct treatment in conjunction
with the routine care were excluded.

C (comparison): A sham AA/placebo or routine care group was
included as controls. Routine care involved appropriate physical
exercises, dietary modification (water intake>3000mL/d and fiber
consumption) as well as psychological interventions [28]. When
leukemia patients undergoing chemotherapy presented with con-
stipation (diagnosis according to the definitive Rome III criteria),
laxatives treatments were administered [29]. Moreover, studies
were excluded if treatments of the control group were not relevant
to routine care or when other CAM therapies (e.g. acupuncture,
moxibustion, Chinese herbals, Chinese patent medicine) were used
as an adjunct treatment in conjunction with routine care.

O (outcomes): Primary outcomes: ① Bristol Stool Form (BSF):
was an internationally used validated questionnaire to determine
the patients' type of feces over time [30]. This questionnaire was
classified into 7 points to identify the type of feces. Overall, 1e2
points indicated constipation, 3e4 points indicated normal feces,
and 5e7 points indicated diarrhea. In general, a higher score on the
respective scale indicated a softer type of feces. ② Constipation
Assessment Scale (CAS): CAS score was used to assess patients with
constipation in a clinical settings [31]. This questionnaire included
8 items. For each item, there were three possible response options:
no constipation, some problems, and severe problems. The equiv-
alent scores were 0, 1, and 2, respectively. The total CAS score
ranged from 0 to 16 and a higher score indicated a higher degree of
constipation. Secondary outcomes: ① Patient Assessment of
ConstipationeQuality Of Life (PAC-QOL): was a valid and reliable
measurement containing 28 items in four dimensions (physical
discomfort 4 items; worries and concerns 11 items; psychosocial
discomfort 8 items; and satisfaction 5 items). Each item was rated
using a five-point Likert scale from 0 (not at all) to 4 (extremely). A
higher score indicated a more severe effect of constipation [32]. ②
Adverse Events (AEs): The incidence and the severity of AEs from
AA, the proportion of patients requiring discontinuation of AA.

2.4. Data extraction, quality, and validation

Studies were selected by two independent reviewers. In most
cases, any disagreement was resolved by discussion between the
two reviewers. If after discussion disagreement remained, a third
reviewer was consulted before a final decision on the disagreement
was taken. In addition, the full text of each included study was read
by two independent reviewers who extracted relevant data based
on a piloted data extraction form. From each original article, the
following data was extracted: (1) Author, year, and country; (2)
Diagnostic criteria and sample size; (3) Experimental interventions
(different materials of AA, duration of treatment, auricular
acupuncture points chosen); (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. The information mentioned above was summarized in a
data extraction table. In addition, when the reported data were
insufficient, we tried our best to retrieve the missing information
from the corresponding authors. The Cochrane risk of bias tool was
employed by two independent reviewers to evaluate the method-
ological quality of each included trial [33]. Moreover, each RCT was
assessed for the following characteristics: (i) selection bias; (ii)
performance bias; (iii) detection bias; (iv) attrition bias; (v)
reporting bias. The terms ‘Low’, ‘Unclear’, and ‘High’ refereed to
low, uncertain, and high risk of bias, respectively. Disagreements
were resolved by discussion between the two reviewers. If
consensus was not reached, the third reviewer(Zhu) was consulted
for a final decision.

2.5. Quantitative data synthesis

In this review, meta-analysis was performed using software
RevMan 5.3 (Review Manager (RevMan) [Computer program].
Version 5.3. Copenhagen: The Nordic Cochrane Centre, the
Cochrane Collaboration, 2014.) [33]. For dichotomous data, the re-
sults are presented as risk ratio (RR) with 95% confidence intervals
(CIs). For continuous data, the mean difference (MD) was included
in the meta-analysis. If outcome variables were measured on
different scales, standard mean differences (SMD) analysis with
95% CIs were included. In addition, in each meta-analysis, the chi-
square and I2 tests were used to evaluate statistical differences
[34]. Given I2<50% and p>0.1, the studies were considered homo-
geneous, and a fixed-effects model was applied. On the other hand,
if I2� 50% and p< 0.1, trials were considered to be heterogeneous,
and a random effects model based on Mantel-Haenszel (MH) or
inverse variance (IV) statistical approach was selected [34]. If a
sufficient number of studies were available (at least 10 studies),
publication bias was assessed using a funnel plot [35].

3. Results

3.1. Trial flow and study characteristics

The literature search of all databases generated a total of 200
citations. After excluding duplicatemanuscripts, titles, and abstract,
40 full text articles were analyzed. Of these 40 articles, 35 were
excluded as not all inclusion criteria were met, resulting in 5
eligible RCTs [36e40] including 388 participants for the systematic
review (Fig. 1).

The 5 included RCTs all originated in China, and had a relatively

http://www.chictr.org.cn/
http://clinicaltrials.gov/
http://clinicaltrials.gov/


Fig. 1. Flowchart of the trial selection process.
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small sample size. Moreover, all included trials compared co-
intervention of AA and routine care with routine care alone as a
control. Moreover, the duration and frequency of intervention was
mostly 25min and 3 times/day, respectively. The acupuncture
points of AA varied according to the theory of traditional Chinese
medicine (TCM) and the view of Nogier's theory for all included
RCTs. Details on the 5 RCTs [36e40] included in our meta-analysis
are summarized in Table 1.

3.2. Risk of bias

The Cochrane risk of bias is presented in Fig. 2. Two of the
included trials [36,37] reported appropriate sequence-generation
methods for randomization, whereas in the remaining trials
[38e40], the methods of sequence generation were not described.
One of the included trials [36] performed concealment of allocation
by sealed envelopes, whereas in two RCTs [37,38] inappropriate
methods were used. In the remaining trials [39,40] methods of
sequence generation were not described. None of the included
trials employed patient-blinding methods, whereas in 4 trials,
assessor blinding was unclear [37e40]. Of the 5 included RCTs, two
[36,37] stated the risk of bias for participant dropout or withdrawal.
Sources of funding were shown in all included trials. Moreover,
sources of direct funding were Medical Universities or Ministry of
Health research foundations; these trials were considered free from
the risk of bias posed by a financial conflict of interest.

3.3. Meta-analysis outcomes

3.3.1. BSF
Five RCTs [36e40] (involving 388 patients) were identified with

the BSF outcome measurement. Pooled results displayed favorable
significant effects of routine care combined with AA on BSF when
compared with routine care alone [MD¼ 0.55, 95% CI (0.39, 0.71),
p< 0.01] with low heterogeneity (Chi2¼ 5.01, p¼ 0.29, I2¼ 20%)
(Fig. 3).

3.3.2. CAS
In three RCTs [36,38,39] (involving 232 patients), CAS was

measured as the outcome. The meta-analysis showed superior ef-
fects of routine care combined with AA on BSF when compared
with routine care alone [MD¼ -1.51, 95% CI (�1.89, �1.14), p< 0.01]
with low heterogeneity (Chi2¼1.63, p¼ 0.44, I2¼ 0%) (Fig. 4).

3.3.3. PAC-QOL
In two RCTs [38,39] (involving 172 patients), PAC-QOL was used

as an outcome for improvement of chemotherapy-induced con-
stipation after treatment. Meta-analysis indicated superior effects
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of routine care combined with AA on PAC-QOL when compared
with routine care alone [MD¼�1.28, 95% CI (�1.44, �1.13),
p< 0.01] with low heterogeneity (Chi2¼ 0.19, p¼ 0.67, I2¼ 0%)
(Fig. 5).

3.4. Adverse events

In all included trials, only three RCTs [37e39] assessed AEs
[36,40]. Several common adverse outcomes (mild discomfort or
pain) from routine care combined with AA therapy group were
reported in this trial.

4. Discussion

Our meta-analysis indicated that the combined use of routine
care and AA was superior to routine care therapy alone regarding
BSF, CAS, and PAC-QOL. Previously, Cheng, et al. summarized the
effect of AA on all types of diseases [26]. Their findings were
somewhat consistent with our the findings presented in the cur-
rent study. The study performed by Cheng and colleagues [26]
included one RCT that compared different CAM therapies. In
contrast, this trial [21] was excluded from our study, based on our
including criteria. To our knowledge, our inclusion criteria provided
a more concrete picture on the role of AA than was presented
previously. Moreover, compared to the study by Cheng et al. [26],
two new RCTs [37,38] in China were included and analyzed in our
study. Therefore, it is important to consider that systematic review
and meta-analysis should be periodically updated as new RCTs are
available.

The methodological quality of RCTs was assessed using the risk
of bias assessment tool as described in the Cochrane Handbook. For
adequate random sequence generation, 40% of the included studies
underwent high risk of bias. For allocation concealment, group
assignment was adequately concealed in 20% of included trials,
whereas the remainder of the trials were given high risk of bias or
unclear risk of bias. RCTs with an inadequate random sequence
generation and inadequate allocation concealment may be subject
to selection bias, and therefore are more likely to overestimate the
results of the outcomemeasures [41,42]. For attrition bias, only 40%
of included trials adequately reported incomplete outcome data,
which may lead to attrition bias [43]. Finally, although it is a chal-
lenge to achieve subject blinding for AA, assessor blinding is still
possible. Unfortunately, only one RCT included in this systematic
review adopted assessor blinding, which may result in detection
bias [41]. Overall, caution must be taken when attempting to
generalize the results of our systematic review because of the lower
quality of the included RCT.

Inclusion of a placebo or sham AA in the RCT that is comparable
to the actual effects of AA may be crucial. However, of all included
trials, none examined differences between sham AA and the actual
effects of AA. Hence, one issue with RCTs is including a suitable
sham AA control. Considering that possible effects of AA, two sham
AA methods have been proposed for trials of AA (light touch at
acupuncture points or the selection of sham acupuncture points),
these may achieve patient blinding [44,45]. Unfortunately, in terms
of the first-mentioned AA sham method; the majority of partici-
pants was able to identify the type of AA therapy they received
because light touches at acupuncture points could be easily iden-
tified as an inactive treatments [46]. The main drawback of another
sham AA method (the selection of sham acupuncture points) was
the lack of essential TCM meridian and channel theory of AA. For
example, based on the connection between auricular acupuncture
points and the skin surface in TCM zang-fun theory, in several
studies, lung auricular acupuncture points may have a positive ef-
fect on reducing pain during incisions [47]. In other words,



Fig. 2. Risk of bias summary: review of authors' assessment on each risk of bias item.
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acupressure at a sham acupuncture point may positively or nega-
tively affect the outcomes of an actual intervention. Thus, regarding
the reliability of the method used for the current two AA shams,
several discrepancies may continue to exist. In the future, adequate
sham AA method should be established.

For the safety of AA in managing constipation in leukemia pa-
tients undergoing chemotherapy, except for mild discomfort or
pain, no serious AA-related AEs related were reported by patients
Fig. 3. Forest plots showing changes in BSF between Rou

Fig. 4. Forest plots showing changes in CAS between Rou
enrolled in this study. Due to the lack of a standardized stimulating
intensity of AA, patients may complain of mild pain in the ear
because of increasing pressing. However, in our study, no partici-
pants withdrew from the clinical trials due to AA-related AEs.
Therefore, AA may be considered a relatively safe approach. Un-
fortunately, probable AEs related to AA such as local skin irritation
and discomfort and dizziness have commonly been reported in a
previous systematic review [48]. Therefore, for safety assessment,
future trials should provide additional details about any AA-
associated AEs.

The selection of acupuncture points may be a critical factor for
influencing treatment effects. According to Wang et al., the selec-
tion of acupuncture points should be based on the TCM meridian
and channel theory in China and Nogier's theory inWestern Europe
[49]. In our study, rectum, large intestine, lung, and San Jiao were
chosen based on the principle of TCM, whereas the subcortex was
chosen based on Nogier's theory. Thus, the selection of acupuncture
points in our study coincided with the notion of Wang et al. Among
all acupuncture points included, rectum and large intestine
acupuncture points increased intestinal peristalsis, resulting in
rapid passage of stool. Moreover, lung and San Jiao acupuncture
points were specifically targeted at improving the flow of Qi and
body fluids, and for distributing body fluids to moisten the intes-
tine. The subcortex may regulate functions of the gastrointestinal
tract. Therefore, stimulation of the above-mentioned acupuncture
points may result in greater improvement among the subscales of
constipation symptoms.
5. Limitation

Although the results are promising, this systematic review may
have several important limitations. Firstly, based on the assessment
of the Cochrane risk of bias, this systematic review had a high risk
of bias, which may have resulted in the positive results we
demonstrated. In the future, to improve the quality of the RCTs,
authors are recommended to refer to the Consolidated Standards of
Reporting Trials (CONSORT) statement for trials of AA interventions
[50]. Secondly, the sample size of included studies was relatively
tine care combined with AA and Routine care alone.

tine care combined with AA and Routine care alone.



Fig. 5. Forest plots showing changes in PAC-QOL between Routine care combined with AA and Routine care alone.
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small. Therefore, the power of our systematic review, which was
based on small sample size effects, was more likely to be over-
estimated [51]. Thirdly, compared with other placebos, CAM ther-
apy may include a larger placebo effect [52]. AA, as an important
integral part of CAM, may increase the treatment effect. Moreover,
AA conducted by CAM practitioners may increase physician-patient
face-to face time, therefore a strong placebo effect was often found
when CAMpractitioners performed AA for their patients. Moreover,
due to the limited number of pooled studies, it was not possible to
formally test asymmetry in the funnel plot. Finally, all included
RCTs originated in China, therefore the results are specific to this
subset of Asian populations. In the future, large-scale, rigorously
designed, randomized, placebo-controlled, double-blind trials are
warranted to confirm the findings of this study.

6. Conclusion

Overall, as a potential safety therapy, only weak evidence sup-
ported the hypothesis that AA effectively prevented constipation in
leukemia patients undergoing chemotherapy. In the future, more
rigorous RCTs must be conducted to overcome the limitations of
our existing study, and confirm the effect and safety of AA for
managing constipation in leukemia patients who are undergoing
chemotherapy.
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