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Abstract

Purpose Among cancer patients, cancer-related fatigue
(CRF) is one of the most common symptoms and
adversely affects physical ability and quality of life even
several years after treatment. This study aims to evaluate the
current evidence for moxibustion in patients with CRF.
Methods Eighteen databases were searched from their incep-
tion to April 2013. All randomized controlled trials (RCTs)
of moxibustion for treating CRF without language
restriction were considered for inclusion. The risk of bias
and reporting quality of each study were assessed using the
Cochrane risk of bias tool, Consolidated Standards of
Reporting Trials (CONSORT), and Revised Standards for
Reporting Interventions in Clinical Trials of Acupuncture
(STRICTA). Risk ratio (RR) or mean difference (MD) was
used to measure the treatment effect with 95 % confidence
intervals (CIs) in a random effects model.

Results Four RCTs with a total of 374 subjects were included
for the review. These four studies compared moxibustion plus
routine care with routine care alone. Most studies were deter-
mined to have a moderate to high risk of bias with low reporting
quality. An indirect moxa stick was used in two studies, an
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indirect ginger cake-separated moxa was used in one study, and
in one remaining study, both moxibustion methods were used.
Meta-analysis showed the favorable effects of moxibustion on
the response rate (RR, 1.73; 95 % CI, 1.29 to 2.32; p=.0003;
heterogeneity, =15 %, p=.32). Burning with a mild blister
after moxibustion was reported in one study.

Conclusions Because of a high risk of bias and low reporting
quality of the studies included in this review, it is difficult to
draw the conclusion that moxibustion is an effective and safe
treatment for patients with CRF. Further rigorous research will
be necessary to evaluate whether moxibustion has beneficial
effects on CRF.

Trial registration PROSPERO. Unique identifier:
CRD42013004501.

Keywords Cancer-related fatigue - Moxibustion - Systematic
review - Meta-analysis

Introduction

Fatigue is the most commonly reported symptom in patients
with cancer, distinct from the type of tiredness felt by healthy
individuals after daily life activities [1, 2]. Cancer-related
fatigue (CRF) is defined as a “persistent, subjective sense of
tiredness related to cancer and cancer treatment that interferes
with usual functioning” by the National Comprehensive
Cancer Network (NCCN) [3]. Among cancer patients, CRF
considerably affects the functional status and health-related
quality of life (QoL) with reduction of ability to perform
physical, mental, emotional, or social functions [1, 4].
Although the prevalence of CRF varies according to the
definition or clinical status of cancer, most studies have sug-
gested that the proportion of patients with cancer who complain
of generalized fatigue is in excess of 60 % [5, 6]. In one study
with 379 cancer patients having undergone chemotherapy,
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91 % of the subjects complained that fatigue negatively affects
their daily lives [7]. It is also reported that this fatigue persists
for years in approximately 30 % of breast cancer survivors [8].

The etiology of CRF is poorly understood, but is presumed
to be a combination of both physiological factors (e.g., ane-
mia, cancer treatment, tumor burden, and cachexia) and psy-
chosocial factors (e.g., anxiety, depression, and sleep distur-
bance) [1]. Some immunogenomic markers such as TNF-c,
IL-1b, IL-2, and IL-6 are known to play a major role as
physiological initiators of CRF [2, 4].

CRF is observed in cancer patients with various clinical
statuses. Fatigue occurs mainly during active cancer treat-
ments, such as cytotoxic chemotherapy, radiation therapy, or
immunotherapy, but it can persist for several months or years
in posttreatment patients even after the malignancy is cured
because of persistent activation or late effects of cancer treat-
ments [1, 7, 9]. Advanced cancer patients in terminal stage can
become more easily fatigued because disease progression
increases fatigue [10]. These different clinical statuses may
influence symptom severity and management strategies [10].

Current management of CRF includes nonpharmacologic
treatments (e.g., psychosocial interventions, exercise, sleep
therapy, or acupuncture) and pharmacologic treatments (e.g.,
stimulants, antidepressants, or steroids) [11]. One clinical
guideline [10] recommends selecting these interventions ac-
cording to the patient’s clinical status. In recent Cochrane
systematic reviews, some of the pharmacologic treatments
were regarded as a beneficial option for CRF [12]. However,
and because these medications have unsatisfactory effects
with potential adverse outcomes, an increasing number of
patients experiencing CRF have been seeking complementary
and integrative medicine.

Moxibustion is a traditional therapy from East Asian coun-
tries which applies the heat of burning herbs, primarily
Artemisia vulgaris, to stimulate specific spots on the skin
[13]. In addition to acupuncture, moxibustion has been used
for palliative cancer care, as well as CRF [14]. Although
moxibustion and acupuncture have similarities and are some-
times used in combination, there are differences in treatment
methods and mechanisms between these two modalities.
Acupuncture is performed by insertion of needles with spe-
cific manipulation, such as twisting or thrusting the needle
inducing a de gi sensation, to induce biochemical response in
the soft tissue. On the other hand, moxibustion treatment
works through direct or indirect thermal stimulation at various
temperature levels [13, 15]. It has been reported that this
thermal stimulation on specific acupuncture points reduces
oxidative stress [16] and improves the immunosuppressive
state [17, 18] in animal models. According to one randomized
controlled trial (RCT), indirect moxibustion at CV4 and CV8
improved chronic fatigue with modification of the antioxidant
activity when compared to the placebo control [19]. These
effects have been proposed as potential mechanisms by which
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moxibustion appears to improve chronic fatigue, including
CRF [2, 20, 21].

In one prospective study with 523 cancer patients in Korea
[22], 55 % of patients who were diagnosed with cancer began
complementary therapy within 3 years of cancer diagnosis.
Another cross-sectional study with 1,150 cancer patients [23]
reported that 75.0 % of the participants used complementary
and alternative medicine (CAM), and 21.9 % of these patients
sought CAM for the treatment of CRF. Moreover, 13.9 % of
cancer patients who presented to one Korean medical clinic
were treated with moxibustion for cancer-related symptoms,
including CRF [23]. Recently, three systematic reviews have
been published on effectiveness and safety of acupuncture
[24, 25] and CAM [26] for CRF. However, there is no sys-
tematic review focusing on moxibustion currently. Therefore,
this study aims to review the evidence for effectiveness and
safety of moxibustion for treating CRF.

The objective of the present review is to assess whether
moxibustion (a) is more effective and safer compared to
waiting list/no treatment, (b) has a greater efficacy than a
placebo, (c) is more effective and safer compared to routine
care, and (d) is more effective and safer when it is used as an
adjuvant therapy to routine care than routine care alone for
reducing CRF in cancer patients.

Methods
Protocol and registration

The protocol of the review methods was registered prospec-
tively (CRD42013004501; http://www.crd.york.ac.uk/
PROSPERO).

Data sources
Electronic searches

The following 18 databases were searched from inception
through to April 2013: MEDLINE (1946 to April Week 2
2013), EMBASE (1980 to April 2, 2013), the Cochrane
Central Register of Controlled Trials (The Cochrane Library,
2013 issue 3), the Cumulative Index to Nursing and Allied
Health Literature (CINAHL, 1982 to April 2013), Allied and
Complementary Medicine Database (AMED, 1985 to April
2013), PsycINFO (1806 to April Week 2 2013), three Chinese
databases (China National Knowledge Infrastructure (CNKI),
Wanfang, VIP), one Japanese database (Japan Science and
Technology Information Aggregator, Electronic (J-STAGE)),
and eight Korean databases (Korean Association of Medical
Journal Edition (KAMIJE), Korean Medical Database
(KMBASE), Korean Studies Information Service System
(KISS), National Discovery for Science Leaders (NDSL),
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Database Periodical Information Academic (DBpia), Korean
National Assembly Digital Library (KNADL), Oriental
Medicine Advanced Searching Integrated System (OASIS),
and Korean Traditional Knowledge Portal (KTKP)). The
WHO International Clinical Trials Registry Platform
(ICTRP) was also searched for ongoing and recently complet-
ed studies. The search terms consisted of three parts: Cancer
(e.g., cancer, neoplasm, or tumor), Fatigue (e.g., fatigue, tired-
ness, or weary), and Moxibustion (e.g., moxibustion, moxa,
mugwort, or wormwood). The detailed search strategies for
MEDLINE, Chinese databases, and Korean databases are
shown in Online Resource 1.

Searching other resources

Bibliographic references in relevant publications (e.g., oncol-
ogy textbooks on integrative medicine and CAM, clinical
guidelines of CRF, other review articles, and included clinical
trials) were manually searched to avoid missing eligible trials
otherwise not referenced in databases.

Study selection
Dypes of studies

RCTs of moxibustion treatment for treating CRF were includ-
ed for this review, as either full articles or abstracts.
Nonrandomized controlled trials, uncontrolled clinical trials
(e.g., case studies), and qualitative studies were excluded. No
language or publication status restrictions were applied. In
randomized cross-over trials, only data from the first period
would be included to avoid the carry-out effect.

Dypes of participants

All patients experiencing CRF were included, without restric-
tions on cancer type, status of severity, and duration of cancer
and fatigue. Additionally, the patient’s clinical status (e.g.,
during active treatment, posttreatment, or at terminal stage)
was not restricted, but the results according to the different
statuses were described separately.

TBypes of interventions

Moxibustion treatment using any types of stimulations (direct,
indirect, heat-sensitive, moxa burner, or natural moxibustion)
[27] was included. Trials using acupuncture or herbal medi-
cine as a co-intervention were also included because moxi-
bustion treatment is often accompanied by these interventions
in practice. Additionally, trials using moxibustion as an adju-
vant therapy to other active treatment were included.
However, trials were excluded if moxibustion was a minor
component of treatment option in the trial. We included trials

comparing moxibustion to waiting list/no treatment, sham
(placebo) moxibustion, and routine care (e.g., education,
physical therapies, psychosocial interventions, or convention-
al medications). Trials in which one form of moxibustion was
compared with another were excluded.

TBypes of outcome measures

We included only those studies that assessed CRF using
validated scales as a main outcome. Performance status,
QoL, effects on immunity, and adverse events were assessed
as secondary outcomes. Studies which evaluated only these
secondary outcomes were excluded.

Data collection and analysis
Selection of studies

Each of the three review authors (SL, UMJ, and YL) indepen-
dently screened the titles and abstracts of studies identified by
the search. Each article was reviewed for study selection by
every member, and the decision to include or exclude a given
study was recorded on a standard eligibility form. If disagree-
ments regarding a selection of a study could not be resolved
through discussion, the final decision was left for the arbiter
(KHK) who is expert on this field.

Data extraction and management

Three review authors (SL, UMJ, and YL) read the full text of
articles selected for review and independently extracted the
data using a standard data extraction form. Any disagreement
among the authors was resolved by discussion. If reported
data were insufficient or ambiguous, the author (YL) who is
fluent in the Chinese and English languages contacted the
corresponding authors through e-mail or by telephone to
request additional information or clarification.

Assessment of risk of bias and reporting quality in included
studies

Three review authors (SL, UMJ, and YL) independently
evaluated the risk of bias based on the “Risk of bias” tool
developed by the Cochrane Collaboration. Quality of
reporting was assessed using the Consolidated Standards of
Reporting Trials (CONSORT) and the Standards for
Reporting Interventions in Clinical Trials of Acupuncture
(STRICTA).

Quantitative data synthesis

For dichotomous outcomes, the risk ratio (RR) was used to
measure the treatment effect with 95 % confidence intervals
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(CIs). For continuous data, either the mean difference (MD)
or, if different methods or scales are used for calculating the
same outcome variables, the standardized mean difference
(SMD) was used to measure the treatment effect with 95 %
CIs. Random-effects model with 95 % CIs was preferred for
quantitative synthesis of clinical outcomes due to the expected
clinical heterogeneity of included trials. In cases of consider-
able heterogeneity (*>75 %) that could not be explained by
the diversity in clinical or methodological features among the
included trials, we did not pool the data [28], and the possible
reasons for the inconsistency are described in the
“Discussion” section. Studies included for meta-analysis were
pooled as RRs. For pooled data, the Review Manager
(RevMan) software (version 5.2 for Windows; the Nordic
Cochrane Centre, Copenhagen, Denmark) was used for cal-
culating summary statistics. When there was an adequate
number of studies, we conducted subgroup analysis to inter-
pret the heterogeneity between studies according to type of
moxibustion (e.g., direct, indirect, heat-sensitive, moxa burn-
er, or natural moxibustion), type of control (e.g., waiting
list/no treatment, sham/placebo moxibustion, or routine care),
and whether the patient did or did not receive chemotherapy or
radiation therapy. When possible, sensitivity analyses were
performed to determine whether the results were robust ac-
cording to sample size (e.g., more or less than 30 participants
in each group), methodological qualities (e.g., allocation con-
cealment or participant/assessor blinding), and analysis-
related issues (e.g., processes to handle missing data).

Results

Of the 1,022 articles identified, 1,000 were excluded upon
identifying exclusion criteria in the title or abstract. Of the
remaining 22, 18 additional studies were excluded upon hav-
ing reviewed the main body of the text, leaving four eligible
RCTs [29-32] with a total of 374 patients (see Fig. 1). Data
regarding trial characteristics and moxibustion and control
interventions are described in Table 1. All four RCTs had
been performed in China.

Study description
Participants

Two RCTs [29, 30] included patients with stage III and IV of
various cancers, and one RCT [32] did not restrict cancer stage
or type in patient selection. The remaining study [31] included
patients with stage III and IV diseases, but did not report cancer
type. Three trials [29-31] included patients who had completed
cancer treatment. Two of these trials [29, 31] excluded patients
who had received radiotherapy and/or chemotherapy within
4 weeks before participating in the trials, and one trial [30]
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excluded patients who had received radiotherapy and/or che-
motherapy during treatment. All RCTs included only inpatients
admitted to a cancer specialty hospital.

Moxibustion interventions

All of the RCTs had used a combination of indirect moxibus-
tion and routine care. Two RCTs [29, 30] used moxa sticks, one
[31] applied ginger cake-separated moxas, and the remaining
study [32] used both moxibustion methods. In all of the RCTs,
the selection of the acupuncture point for moxibustion treat-
ment had been based on the traditional Chinese medicine
(TCM) theory, and the rationale behind the selection was
described in each article. The time of each moxibustion treat-
ment ranged from 5 to 30 min, and the total number of treat-
ment sessions varied from 14 to 40. Two RCTs [29, 31] used
fixed acupuncture points, and the others [30, 32] used both
fixed and individual points determined by the practitioner. The
details of moxibustion regimens are summarized in Table 2.

Controls

All of the RCTs had used routine care as a control. A control in
one RCT [30] included nutritional counseling, regular exer-
cises, and Chinese herb decoctions. In one RCT [32], the
control treatment included education, psychological support-
ive care, appropriate activity, exercise, diet, and adequate
sleep. There was no detailed description of control treatment
in the remaining RCTs [29, 31].

Risk of bias assessment

Two RCTs [29, 30] employed appropriated sequence genera-
tion methods for randomization using a random number table,
but none of the studies had reported details regarding alloca-
tion concealment. Blinding of participants was impossible
because there was no trial comparing with sham moxibustion.
One RCT [29] reported their study design to be single-
blinded, but there was no detailed description. The risk of bias
for reporting dropout and withdrawal was high in one RCT
[32], and there was a considerable difference in dropout rates
between groups (moxibustion group, 27 (37 %); control, 7
(10 %)). Three RCTs [29-31] did not report dropout or with-
drawal participants. None of the RCTs mentioned if the data
were analyzed by intention-to-treat (ITT) analysis. The risk of
bias for selective outcome reporting and other sources of bias
were unclear for all four RCTs. We judged that most trials had
a moderate to high risk of bias (see Table 3).

Reporting quality

Because all of the trials included in this review had been
conducted after 2010 and published in 2012, the revised
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version of the CONSORT 2010 statement and the new
STRICTA recommendation were used to assess the quality
of the included RCTs. Based on the 25 standards of the
CONSORT statement, all the RCTs described eligibility
criteria for participants and trial setting through which each
study was carried out. Basic statistical methods to compare
groups were documented in all articles. Two RCTs [30, 32]
indicated baseline demographic and clinical characteristics in
a table. Only one RCT [30] explained the scientific back-
ground and rationale and reported adverse events. None of
the articles adequately reported the following: methods of
random allocation concealment, sample size estimate, defini-
tion of the prespecified primary outcome, addressing the
potential limitation of the study design, and preregistration
in a clinical trial registry. The detailed results are presented in
Online Resource 2.

All RCTs were also evaluated based on the 6 items and 17
sub-items of STRICTA. Three items (style of moxibustion,
reasoning for choosing treatment details, and treatment regi-
men respectively corresponding with STRICTA 1a, 1b, and 3)
were well-stated in all articles. Only two RCTs [30, 32]
described the feature of moxibustion, procedure and technique
of moxibustion treatment, and control treatment in detail. The
background of the practitioner and information to patients
were not described in any of the articles. These findings are
presented in Online Resource 3.

Details of included trials

Qin et al. [29] evaluated the clinical curative effect of warm
moxibustion for fatigue in patients with advanced stages of
cancer. Seventy-eight patients were divided randomly into
two parallel groups: the treatment group received moxibustion
treatment (5-10 min once daily for 20 days, a total two
sessions, n=36) plus routine care, and the control group
received only routine care (n=42). The outcome measurement
of CRF was the Piper Fatigue Scale (PFS), which was con-
verted to three categorical data (no/mild, moderate, or severe).
At the conclusion of this trial, 75 % (27 out of 36) of the
patients experienced no/mild fatigue in the treatment group,
compared to 36 % (15 out of 42) of the patients in the control
group (p<.05).

Another trial conducted by Qin et al. [30] aimed to
assess the effect of moxibustion at the abdomen and lower
limbs on CRF with immunologic assessment. Thirty inpa-
tients were randomized into treatment group (moxibustion
with symptomatic treatment, n=15) and control group
(only symptomatic treatment, n=15). Moxibustion treat-
ment was conducted for 30 min once daily for 14 days,
and symptomatic treatment included nutritional counseling,
regular exercise, and Chinese herb decoctions. In the treat-
ment group, 40 % (6 out of 15) of the patients experi-
enced no/mild fatigue at the primary endpoint, and none
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Table 3 Risk of bias in the randomized clinical trials

First author/year Sequence Allocation Patient Assessor Incomplete data Selective outcome Other source
generation concealment blinding blinding addressed reporting of bias

Qin 2012a [29] L U H [U] [U] U u

Qin 2012b [30] L U H U [U] U u

Yang 2012 [31] U U H U [U] U 8}

Yu 2012 [32] U U H U H U U

We judged the quality assessment of each domain based on the Cochrane risk of bias tool. For domains enclosed in brackets, we contacted the respective
authors because of an ambiguous address to ask for additional data but received no response

H high risk of bias, L low risk of bias, U unclear risk of bias

of the patients in the control group had no/mild fatigue
(p=.018).

Yang et al. [31] conducted a three-armed open trial to
evaluate moxibustion and Chinese herb. The control group
(n=60) received routine care, and the two treatment groups
were as follows: the moxibustion group (n=60) which re-
ceived 10-20 min of ginger cake-separated moxa treatment
once daily for 28 days plus routine care, and the moxibustion-
combined Chinese herb medicine group (n=60) which re-
ceived a Chinese herb injection for 28 days in addition to
the treatments that the moxibustion group received. The num-
ber of patients with severe CRF, as measured by PFS, was
significantly lower in both moxibustion group (26 out of 60,
p<.001) and moxibustion-combined Chinese herb medicine
group (27 out of 60, p<.001), when compared to the control
group (18 out of 60, p>.05). The authors stated that the
moxibustion-combined Chinese herb injection was more ef-
fective for CRF than the moxibustion-only treatment.

Yu et al. [32] aimed to determine whether moxibustion
treatment reduces CRF versus routine care. One hundred
forty-six patients were randomly divided into two groups:
the moxibustion group (n=73) which received both indirect
moxa sticks (20 min, once daily for 20 days) and ginger cake-
separated moxas (10—15 min) plus routine care and a control
group (n=73) which received only routine care (education,
psychological supportive care, appropriate activities, exercise,
diet, and adequate sleep). The authors reported that the pro-
portions of patients who experienced no/mild fatigue were

52 % (24 out of 46) in the treatment group and 33 % (22 out
of 66) in the control group (p<.05).

Outcomes
Quantitative synthesis of the main outcome

In all of the RCTs, fatigue was measured by PFS, which is a
multidimensional instrument developed to evaluate fatigue in
cancer patients and consists of 22 items and 4 subscales [33].
Because the total fatigue score of PFS is presented as ordinal
variables converted to severity codes (0=none, 1-3=mild, 4—
6=moderate, and 7—10=severe), we converted these catego-
ries to dichotomous outcomes such as responder (none and
mild) or nonresponder (moderate and severe) in the data pool.

The meta-analysis of included RCTs showed favorable
effects of moxibustion on the response rate (n=340; RR,
1.73; 95 % CI, 1.29 to 2.32; p=.0003; heterogeneity, P=
15 %, p=.32, X?=3.53; Fig. 2). None of the RCTs had
followed up the patients after the moxibustion treatment peri-
od. Subgroup and sensitivity analyses were not performed
owing to a lack of studies included in the review.

Other outcomes
Two RCTs [30, 31] compared moxibustion plus routine care

with routine care alone by assessing performance status with
the Karnofsky Performance Status (KPS) scale. In one

Favours Moxibustion  Favours Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Qin 2012a 27 36 15 42 33.9% 2.10(1.34,3.29) —a—
Qin 2012b 6 15 0 15 1.1% 13.00(0.80,212.02) i
Yang 2012 26 60 18 60 30.0% 1.44(0.89, 2.34)] T
Yu 2012 24 46 22 66 34.9% 1.57(1.01,2.43] —
Total (95% CI) 157 183 100.0% 1.73[1.29, 2.32] ‘
Total events 83 55 ' . .

Heterogeneity: Tau*=0.01; Chi*=3.53,df=3(P=0.32),; F=15%
Test for overall effect. Z= 3.65 (P = 0.0003)

0102 05 1 2 5 10
Favours control Favours moxibustion

Fig. 2 A forest plot of the effectiveness of moxibustion for treating cancer-related fatigue on response rate
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study [30], a significant improvement in KPS score was
observed in the moxibustion plus routine care group compared
to the routine care alone group (MD, 13.23; 95 % CI, 6.91 to
19.55). The other study [31] did not provide detailed data
(e.g., mean and SD) but reported significant improvements
in physical performance in the moxibustion plus routine care
group compared to the routine care alone group (p<.05).

One RCT [29] evaluated global health status with EORTC-
QLQ-C30 which is a questionnaire developed to assess the
QoL of cancer patients. This study compared moxibustion
treatment plus routine care to routine care alone and showed
a significant improvement in global health status after moxi-
bustion treatment (MD, 5.57; 95 % CI, 3.41 to 7.73).

Two RCTs [30, 31] used biomarkers to assess immunolog-
ical responses after moxibustion treatment. One RCT [30]
measured total T cell, T helper cell (Th cell), suppressor T cell
(Ts cell), and natural killer (NK) cell counts and determined
the CD4+/CD8+ ratio. After 14 days of moxibustion treat-
ment, the Ts cell count was slightly reduced (MD, —0.09; 95 %
CI,—3.30to 3.12), and the T cell (MD, 3.04; 95 % CI, —8.36 to
14.44), Th cell (MD, 1.10; 95 % CI, —1.58 to 3.78), and NK
cell (MD, 0.90; 95 % CI, —3.41 to 5.21) counts and the CD4+/
CD8+ ratio (MD, 0.09; 95 % CI, —0.23 to 0.41) had increased,;
however, these changes were not statistically significant. The
other RCT [31] measured total T cell, Th cell, Ts cell, and NK
cell counts. After 28 days of moxibustion treatment, total T
cell (MD, 9.95; 95 % CI, 8.62 to 11.28), Th cell (MD, 6.90;
95 9% CI, 5.73 to 8.07), and NK cell (MD, 7.59; 95 % CI, 6.23
to 8.28) counts were significantly increased.

Adverse events

One RCT [30] reported a single case of burning, with a mild
blister, after moxibustion treatment, which resolved without a
scar after 2 days. None of the trials reported any serious
adverse reaction from moxibustion treatment.

Discussion

The objective of this systematic review was to evaluate the
effectiveness and safety of moxibustion in the treatment of
CRF. All four trials reported a noticeable improvement in
CREF in the groups receiving moxibustion treatment plus rou-
tine care compared to the control groups receiving routine care
alone. This finding was confirmed by the current meta-
analysis. Despite the overall positive results across all includ-
ed trials, the high risk of bias and the low number of eligible
RCTs made it difficult to find conclusive evidence of the
effectiveness of moxibustion as a treatment for CRF.
Additionally, only one trial mentioned adverse events associ-
ated with moxibustion, which was the single case of burning,
with a mild blister, which lasted for 2 days. For this reason, a

conclusion regarding the safety of moxibustion treatment
could also not be reached because of insufficient evidence.
While acupuncture [24, 25] and other CAM [26] trials for
CRF have reported contradictory results, all trials in this
review reported a noticeable improvement in CRF with mox-
ibustion therapy. However, it is necessary to interpret this
result cautiously because of the limitations in each of the
included studies. Some factors may have contributed to the
overestimation of the actual therapeutic effects. Firstly, the
frequency of treatment sessions may have influenced the
results. All four trials used moxibustion treatment daily. This
frequency of treatment was more than that of acupuncture
trials on CRF [24] or that of other moxibustion trials on
chronic fatigue [19]. It is supposed that the increased frequen-
cy of treatments was possible because most trials [30, 31, 32]
recruited hospital inpatients only. A systematic review of
irritable bowel syndrome found that trials with an increased
frequency of treatments were more likely to report positive
outcomes in Chinese-language literature [34]. As all the stud-
ies in our meta-analysis were on Chinese populations with
increased frequency of treatments, this tendency might ex-
plain the overly positive outcomes in this review. Secondly,
subjective and patient-centered outcomes are easily affected
by patient expectations and preferences. Fatigue is usually
assessed by patient-centered questionnaires because fatigue
itself is a subjective symptom that is difficult to measure with
an objective assessment tool. Patients who favored moxibus-
tion treatment were more likely to be recruited in these trials,
but patients in the respective control groups received only
routine care, which was also offered to the moxibustion group.
These might have led participants in the moxibustion group to
reply more positively compared to the control group. Other
trials in which other subjective outcomes (e.g., symptom
severity or QoL) were measured also tended to have the same
problem [34]. Thirdly, none of the trials included in this study
used sham-controlled placebo devices to assess the specific
effect of moxibustion. Some placebo moxibustions [35-37]
have been developed to produce the heat sensation of moxi-
bustion, and some clinical studies [19, 38] have used these
sham devices as placebo. However, it is unlikely that a proper
placebo moxibustion will be developed because the heating
effect from a sham device may not be inert, which is a similar
problem encountered with sham acupuncture. For this reason,
most moxibustion trials have used routine care as a control
[39—41]. Performance bias is inevitable in moxibustion trials
as long as these active controls are used without an inert
placebo. Because none of the trials included in this review
were designed to distinguish the nonspecific effect of moxi-
bustion, the effect size of the moxibustion group can easily be
shown to be higher than that of the control group. Finally,
most trials did not present baseline data appropriately.
Baseline imbalance is known to be a potential important threat
to internal validity and can be sufficient to cause an
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exaggeration of effect estimates [28]. In particular, the effect
of CRF treatments is more likely to be affected by baseline
data such as patient factors (e.g., performance status or fatigue
severity) and disease factors (e.g., cancer stage) [42, 43].
However, half of the included studies in this review [31, 32]
did not present detailed baseline data. The study by Yu et al.
[32] did not report the fatigue severity and cancer stage of each
group, although they reported that the severity of fatigue was
highly related to the cancer stage at baseline. Moreover, it is
known that an improper randomization process can easily
result in baseline imbalance [28], but none of the included
studies in this review were free from the bias of random
sequence generation and allocation concealment.

It was also difficult to determine the safety of moxibustion
because of a lack of evidence in the trials. Moxibustion
treatment requires more caution of the operator than acupunc-
ture treatment because it can easily induce a dermal burn. A
cross-sectional study reported that the incidence of adverse
events by moxibustion treatment in clinical trials was higher
than that by acupuncture treatment (16.8 % vs 5.1 %) [44].
The most common adverse event in moxibustion trials was
reported to blistering caused by burning. Among all trials
included in this review, only one trial [30] mentioned one case
of burning with a blister as an adverse event. Although indi-
rect moxibustion induces less adverse events than direct mox-
ibustion, the total incidence of adverse events in all included
trials is too low. Moreover, the smoke from moxibustion may
be harmful if inhaled by cancer patients. Since patients with
primary or metastatic tumors in the lung often complain of
dyspnea [45, 46], moxibustion treatment could potentially
have a negative impact on these cancer patients. Because all
RCTs in this review recruited stage IV patients, and three trials
[29, 30, 32] included primary lung cancer patients, it is pos-
sible that the patients from these trials had pulmonary
symptoms including dyspnea. However, none of the patients
mentioned respiratory complications. Considering poor
reporting quality in most trials, it is difficult to suggest that
each investigator examined adverse events closely. Before
moxibustion can be considered safe for CRF, a strict study
measuring expectable adverse events is required.

This review has several limitations. Firstly, all included
studies were Chinese trials published in acupuncture journals.
A recent methodology study found that most RCTs published
in certain Chinese journals did not adequately address ran-
domization and the allocation concealment procedure, and
many non-RCTs were published as RCTs with a high risk of
bias [47]. None of the trials included in our review described
the method of concealment in detail, and only two trials
mentioned generation of a random sequence [29, 30].
Moreover, because all trials were conducted in China, the
results are difficult to generalize to other populations.
Secondly, the specific effect of moxibustion in each trial was
difficult to determine because no trial compared moxibustion
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to a placebo control. In addition to the difficulty of using a
sham control in moxibustion trials, the high prevalence and
cultural preference for moxibustion in China make detection
of a real benefit difficult. Thirdly, most trials included in this
review were regarded to have a high risk of bias and method-
ological flaws; no trials had a low risk of bias in all domains.
Furthermore, reporting quality assessed by CONSORT and
STRICTA was too low to draw a meaningful conclusion.
With strict regard to the limitations of individual trials, we
recommend certain methodological improvements for future
studies evaluating the use of moxibustion for patients with
CREF. Firstly, it is necessary to consider including adequate
blinding methods. Because the use of placebo controls in
oncology trials is controversial in view of the ethical ramifi-
cations, many oncology trials have forgone the use of a
placebo. In order to adapt placebo controls to oncology trials,
some methodological and ethical criteria need to be fulfilled
[48]. Fatigue is a symptom with a high placebo response rate,
so placebo controls in clinical trials for CRF may be justified
methodologically. Additionally, if the placebo group receives
enhanced routine care or conventional medications offered to
all groups and includes a smaller proportion of patients than
the treatment groups, the ethical issues will be diminished
somewhat. Therefore, if an appropriate model of sham mox-
ibustion is developed, it is recommended to use a placebo
control with blinding of study assessors to identify the true
efficacy of moxibustion for treating CRF. Secondly, it is
necessary to conduct an objective assessment of fatigue in
addition to using the subjective outcomes. As fatigue is easily
affected by patient preference and expectations, it is recom-
mended to use semi-subjective outcomes, such as loss of
working days due to fatigue, change in the amount of other
conventional treatment, or economic evaluation, as well as
subjective outcomes [49, 50]. Because recent trials reported
that moxibustion has a therapeutic effect for some diseases
with improvement of the immune response, biomarkers for
immunity should be evaluated. Thirdly, methods that are more
proper are needed to evaluate the symptoms associated with
CRF. A number of unidimensional (e.g., EORTC-QLQ C30
fatigue subscale and the Functional Assessment of Cancer
Therapy Fatigue (FACT-F)) and multidimensional scales
(e.g., PFS and the Multidimensional Fatigue Inventory
(MFT)) have been developed to measure the severity of CRF
[51, 52]. One systematic review for the measurement of CRF
[51] demonstrated that multidimensional scales are limited in
their usage for clinical trials because most multidimensional
scales require complex administration and an extensive
amount of time and still have insufficient data (less than
1,000 patients). Moreover, the advantages of additional di-
mensional measuring of CRF (e.g., “cognitive,” “physical,” or
“emotional” fatigue) are not clear [53]. All included studies in
this review used PFS, which is a multidimensional scale that
has only little or no data in most types of cancer patients,
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except for breast cancer patients. Also, PFS was validated in
only active treatment patients and disease-free survivors and
was not validated in posttreatment patients [33]. For these
reasons, further studies need to measure cancer-related fatigue
with well-validated unidimensional scales for all types of
cancer and clinical status, such as EORTC-QLQ C30 or
FACT-F [51]. Finally, further trials should have a low risk of
bias and adequately report methods and results according to
CONSORT and STRICTA guidelines. It has been demonstrat-
ed that adequate allocation is the most critical source of bias in
RCTs [54]. Recent well-designed systematic review of acu-
puncture for chronic pain only included trials which used
unambiguous methods of allocation concealment [55]. But
because adequacy of allocation concealment has not been
clear in moxibustion trials to date, allocation concealment
should be performed adequately and reported precisely.
Further trials designed with statistical accuracy are also need-
ed because none of the RCTs in this review was conducted
according to appropriate statistical methods, such as sample
size calculation and ITT analysis. Moreover, proper evaluation
and description of adverse events are necessary to recommend
clinical guidelines with a comparison of the benefits and
harms of moxibustion treatment for CRF.

In conclusion, there is limited evidence indicating that
moxibustion may be effective for improving fatigue in cancer
patients. However, the studies meeting our inclusion criteria
had small sample sizes, low methodological quality, and a
high risk of bias, therefore no concrete recommendation can
be made for the generalized use of moxibustion in patients
with CRF. A large-scale RCT with high-quality methodology
is warranted for further evaluation of this treatment modality.
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