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ARTICLE INFO ABSTRACT

Keywords: Introduction: Cancer-related fatigue is a common and debilitating symptom in cancer patients. Moxibustion is
Fatigue frequently used in cancer and its complications. However, evidence that moxibustion can improve cancer-related
Moxibustion fatigue is insufficient. We systematically reviewed existing clinical randomized controlled trials to investigate
Cancer

whether moxibustion can improve cancer-related fatigue.

Methods: We used three methods to search for relevant studies. Thirteen electronic databases were searched.
Adult patients diagnosed with cancer were included in our study. Intervention group patients received mox-
ibustion only or a combination of moxibustion with other co-interventions. Patients in the control group used no
moxibustion intervention. The primary outcome was fatigue. RevMan version 5.3 was used to analyze all data.
This study was reported based on the PRISMA statement.

Results: A total of 22 studies with 1628 cancer patients were included in this review. The included studies had
methodological limitations of varying degrees. The results of the meta-analysis indicate that moxibustion can
significantly reduce fatigue regardless of the type—sensory fatigue, behavioral fatigue, affective meaning fa-
tigue, cognitive fatigue, physical fatigue, or total score of fatigue.

Conclusions: The study findings suggest that moxibustion can improve cancer-related fatigue and most aspects of
quality of life (except for economic difficulty and insomnia). Moxibustion is relatively safe as treatment for
cancer patients. Owing to the small number, short intervention duration and methodological drawbacks of the
included studies, more rigorously designed large randomized controlled trials with satisfactory intervention
durations and follow-up periods are required to provide more reliable evidence.

Systematic review
Meta-analysis

1. Introduction improved by interventions, CRF causes more distressing problems [3].

Long-term CRF prevents patients from devoting themselves to activities

Fatigue is a common symptom observed in cancer patients with an
incidence range of 60%-90% [1]. The National Comprehensive Cancer
Network (NCCN) defines cancer-related fatigue (CRF) as “a distressing,
persistent, subjective sense of physical, emotional, and/or cognitive
tiredness or exhaustion related to cancer or cancer treatment that is not
proportional to recent activity and interferes with usual functioning.”
[2] Patients consider CRF as the most painful symptom of cancer or its
treatment. Compared with pain, nausea, and vomiting, which can be

of daily living, thus reducing their quality of life (QOL) [4-6]. Com-
pared with fatigue in non-tumor patients, CRF is more severe, more
painful, and cannot be alleviated by rest [2].

The CRF interventions recommended by NCCN can be classified into
two broad categories: pharmacologic interventions (psychostimulants
such as methylphenidate) and nonpharmacologic interventions (phy-
sical activity, physically based therapies, psychosocial interventions,
nutrition consultation, sleep therapy, et al.) [2]. Acupuncture,
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cancer-related fatigue; Embase, excerpta medica database; EORTC QLQ-C30, European organization for research and treatment of cancer quality of life ques-
tionnaire; NCCN, national comprehensive cancer Network; PFS-R, piper fatigue Scale; PSQI, Pittsburgh sleep quality index; QOL, quality of life; RCTs, randomized
controlled trials; SMD, standardized mean difference; WMD, weighted mean difference
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acupressure and massage are regarded as physical therapies in the
NCCN guidelines, and massage as category 1 (NCCN consensus based on
high-level evidence determined that the intervention is appropriate.)
was recommended for CRF in patients on active treatment [2]. How-
ever, moxibustion as a widely used technique in traditional Chinese
medicine has not been mentioned in the guidelines. The current sys-
tematic review [7,8] is outdated because numerous randomized con-
trolled trials (RCTs) on moxibustion for CRF have been conducted in
recent years. So the aim of this systematic review was to evaluate RCTs
on the effectiveness of moxibustion as a treatment for CRF and de-
termine the role and safety of moxibustion in improving CRF.

2. Methods
We reported this study on the basis of the PRISMA statement.
2.1. Inclusion criteria for determining eligibility studies

2.1.1. Types of studies
Randomized controlled trials (RCTSs).

2.1.2. Types of participants

Adult cancer survivors (aged 18 years and older) were included,
regardless of sex, type of cancer diagnosis, tumor grade, clinical status
(e.g., active cancer treatment, post-treatment, end of life), or anticancer
treatment protocols.

2.1.3. Types of interventions

Moxibustion treatment included any of the widely used forms (in
Fig. 1), but not limited to these. Patients received moxibustion only or a
combination of moxibustion with other co-interventions, which were
consistent with the control groups.

2.1.4. Types of comparisons
Patients in the control groups used no moxibustion intervention,
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such as exercises, sham moxibustion, psychosocial therapy, or standard
methods of care.

2.1.5. Types of outcome measures

The primary outcome for this systematic review was CRF, as de-
termined using valid measurements, such as the Brief Fatigue Inventory
(BFI), European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire (EORTC QLQ-C30) or the Revised Piper
Fatigue Scale (PFS-R). The secondary outcomes were QOL and potential
adverse events associated with the interventions. Adverse events refer
to any harm caused by the moxibustion interventions to participants,
such as scalding. All included studies were required to report the pri-
mary outcome—CRF.

2.2. Search methods for identification of studies

We used three methods to search for relevant studies: electronic
searching, manual retrieval and citation snowballing. The following 13
electronic databases were searched (from their respective inceptions to
November 2018): China National Knowledge Infrastructure (CNKI),
Wanfang, VIP, China Biology Medicine disc (CBMdisc), PubMed,
Cochrane Central Register of Controlled Trials (CENTRAL), Excerpta
Medica Database (Embase), Allied and Complementary Medicine
(AMED), Science Direct, Thomson Reuters Web of Science, PsycINFO,
Cumulative Index to Nursing and Allied Health Literature (CINAHL)
and ALT HealthWatch. Mesh terms and key words used in this study
included: “moxibustion”, “moxa”, “warming needle moxibustion”,
“neoplasm”, “cancer”, “tumour” and so on. PubMed (Appendix 1) and
CNKI database retrieval strategies were developed, and other databases
in the same language were retrieved after appropriate adjustments.
Unpublished and published data were manually retrieved from our
university library. In addition, published reference lists of existing re-
views and all included studies were checked for further eligible pub-
lication. Retrieval results were not restricted by language.
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2.3. Selection of studies

Titles and abstracts of all search results were screened by two re-
viewers (Ma and Lou) for eligibility. The same two reviewers re-ex-
amined the full-text versions of the articles to determine whether to
include them in the study. Disagreements between the two reviewers
were resolved by discussion or with the involvement of a third reviewer
(Sun).

2.4. Data extraction and assessment of risk of bias

The two reviewers independently extracted data from all included
studies by using a standardized data extraction form, which contained
general information (name of the first author, publication year, and
ethnicity), patient characteristics (sex, mean age, sample size, cancer
diagnosis, clinical status and tumor grade), interventions methods
(style, intensity, and duration), control groups, and outcome data. Risk
of bias was evaluated based on the quality assessment method of the
2011 Cochrane Handbook; parameters of the risk of bias were graded as
high, low, or unclear [9]. Disagreements between the two reviewers
were resolved by discussion or with the participation of a third reviewer
(Sun). Reviewers needed to contact the authors of the articles that
provided no quantitative data to obtain the missing data; otherwise, the
missing data was estimated from other available statistics.

2.5. Data synthesis

RevMan version 5.3 was used to analyze all data. One reviewer (Ma)
entered the data into RevMan 5.3, and another reviewer (Lou) checked
data for inputting. If the same measures or scales were used to quantify
the outcomes, the weighted mean difference (WMD) was used; other-
wise, the standardized mean difference (SMD) was used. For differences
of the scale direction, “If some scales increase with disease severity
whilst others decrease it is essential to multiply the mean values from
one set of studies by -1 to ensure that all scales point in the same di-
rection” [9]. We used the chi-squared and I tests to check for statistical
heterogeneity between trials. When significant heterogeneity was de-
monstrated by a statistically significant chi-squared test or IZ > 50%,
we investigated sources of heterogeneity by conducting subgroup
analysis (according to patients characteristics, cancer type, clinical
status, intensity, duration among trials, control group comparisons,
etc.) or sensitivity analysis. Random-effects model was used to pool all
trials as a rough synthesis. Stability of outcomes was tested by sensi-
tivity analysis.

3. Results
3.1. Trial characteristics

A total of 123 relevant references were retrieved, 11 of which were
removed because of duplication, and 90 were excluded for failing meet
to the eligibility criteria. A total of 22 studies were ultimately included
in the qualitative synthesis [10-31], among which, 21 studies were
included in the quantitative synthesis [10-26,28,11-31] (Fig. 2). A two-
arm parallel group design was adopted in 20 trials
[10-25,27,28,30,31], and a three-arm parallel group design was used in
the 2 remaining trials [26,29]. Sample sizes ranged from 24 to 180. All
included studies were performed in China. The characteristics of all
included studies are listed in Table 1.

3.2. Participant characteristics

Our research included 1628 patients; 812 were assigned to the in-
tervention groups and 816 were assigned to the control groups. Patients
with breast cancer were included in 4 trials [15-17,28]; patients with
lung cancer were recruited in 3 trials [11,20,21]; patients with gastric
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cancer [13], cervical carcinoma patients [12], esophageal cancer [23]
and liver cancer [31] respectively participated in 1 trial; and patients
with different type of cancer were included in the remaining 11 trials
[10,14,18,19,22,24-27,29,30] (Table 1).

3.3. Intervention protocols

Different interventions were adopted in different numbers of trials:
grain-sized moxibustion in 5 trials [11,14,21,28,30]; ginger-partitioned
moxibustion in 4 trials [22,26,29,31]; moxa stick moxibustion in 3
trials [17,23,25]; thermal box moxibustion in 3 trials [12,19,24]; moxa
cone moxibustion in 2 trials [13,15]; laser moxibustion in 2 trials
[10,18]; medicinal moxibustion in 1 trial [16]; thermal moxibustion in
1 trial [20]; thermal box moxibustion combined with ginger-partitioned
moxibustion in 1 trial [27]. Comparison interventions were also used:
conventional therapy in 19 trials [11-17,19-21,23-31]; sham laser
moxibustion in 2 trials [10,18]; and sham ginger-partitioned mox-
ibustion in 1 trial [22]. With regard to the three-armed parallel group
design [29], its three groups used daily ginger-partitioned moxibustion,
every-other-day ginger-partitioned moxibustion, and conventional
therapy. Only 2 groups (daily ginger-partitioned moxibustion group
and conventional therapy group) were included in our analysis.
Treatment frequency varied from 3 to 7 times per week and lasted for
10-30 min or 3-20 ZHUANG every time, while the duration of treat-
ments lasted from 8 days to 6 months.

3.4. Risk of Bias of the included studies

Each risk of bias item for all included trials is presented in Fig. 3.
Randomization was mentioned in all 22 studies, and random sequence
generation methods (low risk of bias) were described in 13 studies
(68.2%) [10-15,17-21,28,29]. Only 6 studies (27.3%)
[10-12,18,22,29] clearly reported on allocation concealment methods
(low risk of bias); 5 studies (22.7%) [10,12,18,22,29] reported on
blinding of patients and personnel (low risk of bias). Blinding of out-
come assessment (unclear risk of bias) was not reported in any of the
included studies. Among the 22 studies, 1 trial [10] (4.5%) provided
incomplete outcome data (high risk of bias), and all the remaining trials
provided complete outcome data (low risk of bias). None of the studies
selectively reported outcomes (low risk of bias).

3.5. Effects of the interventions

All included trials supported the positive effects of moxibustion in
the control of CRF and improvement of QOL. The included studies
measured outcomes using different assessment instruments. With dif-
ferences in intervention method considered, the outcomes of meta-
analysis need to be interpreted charily. Table 2 presents a summary of
the meta-analysis.

3.5.1. Fatigue

Fatigue was measured in 21 studies by using BFI
[10,14,16-18,21,26,28], EORTC QLQ-C30 scores [11,13,22,24,29,31],
PFS-R [15,19,20,25,27,30], and Cancer Fatigue Score (CFS) [12]. The
remaining 1 study did not report measurement method [23]. In ac-
cordance with the classification of fatigue in these assessment scales,
the results were reported from five aspects (sensory fatigue, behavioral
fatigue, affective meaning fatigue, cognitive fatigue, physical fatigue,
total score of fatigue). The results of the meta-analysis indicate that
moxibustion can significantly reduce fatigue regardless of the type—-
sensory fatigue (SMD -1.12; 95% CI [-1.65, -0.58]; P < 0.0001), be-
havioral fatigue (SMD -2.93; 95% CI [-4.32, -1.54]; P < 0.00001),
affective meaning fatigue (SMD -1.01; 95% CI [-1.65, -0.38]; P =
0.002), cognitive fatigue (SMD -1.05; 95% CI [-1.52, -0.58]; P
= < 0.0001), physical fatigue (SMD -1.61; 95% CI [-2.38, -0.85];
P < 0.0001), or total score of fatigue (SMD -1.17; 95% CI [-1.44, -0.90];
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Fig. 2. Flow chart of study selection.

P < 0.00001). One study was not included in the meta-analysis be-
cause of insufficient number of studies [14], and its results showed that
moxibustion exerted a positive effect on relieving CRF. Three trials
[17,26,27] reported results using hierarchical data. Although their re-
sults could not be analyzed in our meta-analysis, their outcomes in-
dicated an improvement in CRF.

3.5.2. Quality of life

The majority of the included trials used EORTC QLQ-C30 to mea-
sure QOL. The instrument measures 15 aspects of QOL (astriction,
nausea and vomiting, diarrhoea, role function, economic difficulty,
anhelation, emotional function, physical function, cognitive function,
social function, insomnia, loss of appetite, pain, a global QOL scale);
thus, we also reported results based on these 15 aspects. One trial
measured insomnia by using Pittsburgh sleep quality index (PSQI),
hence the inclusion of the results for this outcome in our meta-analysis.
The meta-analysis showed that moxibustion can improve the majority
of the aspects of the QOL; however, for economic difficulty (MD -5.11;
95% CI [-10.66, 0.44]; P = 0.07) and insomnia (SMD -0.31; 95% CI
[-0.72, 0.10]; P = 0.14), moxibustion was invalid. Other results of
meta-analysis are shown in Table 2.

3.5.3. Adverse events

Five studies [10,19,21,24,25] reported adverse events associated
with moxibustion: 1 study [25] reported no adverse events; 3 studies
[19,21,24] reported mild blisters in 1 or 2 patients, and 1 study [10]
reported erythema and slight itching in 1 patient.

3.5.4. Other findings
In addition, there are some findings in these included studies. The

results of Jiang, 2018 [15] showed that the decrease in CRF accom-
panied with the change of the biochemical index (interleukin-1, tumor
necrosis factor-a, transforming growth factor-f} and C-reactive protein
decreased; cortisol in serum increased). Xu, 2017 [25] showed that
moxibustion could improve the number of T-lymphocytes, T helper
cells and natural killer cells. Zhang Mengxue, 2016 [11] showed that
moxibustion could significantly reduce the proportion of neutral
granule-lymphocyte. Yang, 2012 [26] showed that moxibustion could
significantly improve the percentage of CD3, CD4 and natural killer
cells. In order to observe whether moxibustion treat CRF by improving
the nutritional status, Li, 2013 [16] measured the serum albumin
content of the patients before intervention and after 2 weeks, 4 weeks, 8
weeks after moxibustion. They found no significant fluctuations in
serum albumin in the moxibustion group, which suggested that the
mechanism of moxibustion therapy for CRF may not be directly related
to nutritional status. Li, 2013 [16] found that moxibustion for 4 weeks
can significantly improve the level of mononuclear cell count in pa-
tients, so they speculated that the improvement of CRF in patients may
be related to the improvement of immune function in patients with
moxibustion. Zhang Min, 2014 [28] found that the decrease of appetite
and CRF was often accompanied by each other, and in the process of
moxibustion, CRF and appetite were often improved to different de-
grees simultaneously. With the increase of the treatment time of grain-
sized moxibustion, the improvement of fatigue and appetite was sy-
nergistic [28]. Zhang, 2008 [29] found that ginger-partitioned mox-
ibustion could reduce the bone marrow inhibition and the decline of
white blood cells, hemoglobin, platelets and neutrophils caused by
chemotherapy caused by chemotherapy, which was a safe and effective
method to prevent the toxic and side effects of chemotherapy. Fur-
thermore, the effect of daily moxibustion was better than that of every
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Table 1
Characteristics of the included studies.
Trials Cancer diagnosis  Participants Intervention Acupoint Outcome
& tumors grading measures &
results
Shen, 2018 [18] Various cancer, Randomized = 100, T = laser moxibustion Guanyuan RN4, Qihai RN6, Zusanli Fatigue
- Completed = 100 Length = 4 weeks ST36 (bilateral) (BFD)A
T (n = 50): M/F = -, Duration =20 min/session
Age (yr.) = -, Frequency = 3 session/week
C( =50):M/F = -, C = Sham laser moxibustion
Age (1) = -
Mao, 2016 [10] Various cancer, Randomized = 78, T = laser moxibustion Zusanli ST36 (bilateral), Guanyuan Fatigue
-1V Completed = 61 Length = 4 weeks RN4, Qihai RN6 (BFDA
T (n = 39): M/F = 19/20, Duration =20 min/session Adverse
Age (yr.) =59.1 = 7.1, Frequency = 3 session/week events

Yu, 2012 [27] Various cancer,

-1V

Li, 2013 [16] Breast cancer,

II-1V

Enkh, 2010 [13] Gastric cancer, IIT

Xu, 2017 [24] Various cancer,

-1V

Yang, 2012 [26] Various cancer,

II-1V

Xu Xiaozhou, 2017  Various cancer,

[25] -1V
Cao, 2017 [12] Cervical
carcinoma,
Ib-1Va

Qin, 2012 [19] Various cancer,

II-1V

Xu, 2013 [22] Various cancer,

C (n=39): M/F =17/22,
Age (yr.) =59.7 = 7.8
Randomized = 146,
Completed = 146
T(m=73):M/F = -,

Age (yr.) = -,
C(n=73):M/F = -,

Age (yr.) = -

Randomized = 168,
Completed = 158

T (n = 79): M/F = 0/79,
Age (yr.) = 62.61 = 12.25,
C (n =79): M/F = 0/79,
Age (yr.) = 62.61 + 12.25
Randomized = 24,
Completed = 24

T (n =12): M/F =7/5,
Age (yr.) = 61.6 = 11.4,
C (n =12): M/F = 6/6,
Age (yr.) =61.6 = 11.4
Randomized = 60,
Completed = 60

T (n = 30): M/F = 17/13,
Age (yr.) = -,

C (n = 30): M/F = 19/11,
Age (yr.) = -

Randomized = 180,
Completed = 180

T (n = 60): M/F = 29/31,
Age (yr.) = 65-85,

C; (n = 60): M/F = 32/28,
Age (yr.) = 65-84

Cz (n = 60): M/F = 31/29,
Age (yr.) = 65-82
Randomized = 80,
Completed = 80

T (n = 40): M/F = -,

Age (yr.) = 58.10 + 12.50,
C(n=40):M/F = -,

Age (yr.) = 60.00 = 11.69
Randomized = 80,
Completed = 80

T (n = 40): M/F = -,

Age (yr.) = 49.93 + 8.10,
C(n=40):M/F = -,

Age (yr.) = 50.13 + 9.78
Randomized = 30,
Completed = 30

T (n = 15): M/F = 8/7,
Age (yr.) = -,

C (n = 15): M/F = 9/6,
Age (yr.) = -

Randomized = 54,
Completed = 50

T (n = 27): M/F = 14/13,
Age (yr.) = 47.80 = 8.32,
C (n = 27): M/F = 15/12,
Age (yr.) = 50.95 + 9.74

C = Sham laser moxibustion

T = Thermal box

moxibustion + ginger-partitioned
moxibustion

Length = 20 times

Duration =20 min/session
Frequency = Once a day

C = Conventional therapy

T = Medicinal moxibustion
Length = 2 months

Duration = 10-15 min/session
Frequency = -

C = Conventional therapy

T = Moxa cone moxibustion
Length = 2 months

Duration = 10-15 min/session
Frequency = -

C = Conventional therapy

T = Thermal box moxibustion + traditional
Chinese medicine

Length = 12 weeks

Duration =10 min/session

Frequency = Once a day

C = Conventional therapy + traditional
Chinese medicine

T = Ginger-partitioned

moxibustion + traditional Chinese medicine
Length = 4 weeks

Duration = 10-20 min/session

Frequency = Once a day

C; = Ginger-partitioned moxibustion

C, = Conventional therapy

T = Moxa stick moxibustion
Length = 4 weeks

Duration = 10-20 min/session
Frequency = Once a day

C = Conventional therapy

T = Thermal box moxibustion
Length = 4 weeks

Duration =20 min/session
Frequency = Once a day

C = Conventional therapy

T = Thermal box moxibustion
Length = 2 weeks

Duration = 30 min/session
Frequency = Once a day

C = Conventional therapy

T = Ginger-partitioned moxibustion
Length = 9 weeks

Duration =20 min/session

Frequency = 3 session/week

C = Sham Ginger-partitioned moxibustion

Qihai RN6, Guanyuan RN4, Zhongwan  Fatigue (PFS-
RN12, Shenque RN8, Zusanli ST36, R)A
Mingmen DU4 (Unilateral or bilateral

cannot be judged.)

Guanyuan RN4 Fatigue

(BF)A

Guanyuan RN4 Fatigue
(EORTC QLQ-
C30)4
QOL (EORTC

QLQ-C30)A

Shenque RN8, Zusanli ST36 (Unilateral
or bilateral cannot be judged.)

Fatigue
(EORTC QLQ-
C30)4
Adverse
events

Qihai RN6,Guanyuan RN4, Zhongwan
RN12, Shenque RN8

Fatigue
(BFDA

Zusanli ST36, Xuehai SP10, Taixi KI3, Fatigue (RFS-

Xuanzhong GB3, Qihai RN6,Guanyuan R)A

RN4 (Unilateral or bilateral cannot be  QOL (EORTC

judged.) QLQ-C30)4
Adverse
events

Guanyuan RN4,Qihai RN6, Zusanli Fatigue

ST36 (bilateral), Sanyinjiao SP6 (CFS)A

(bilateral) QOL (PSQD)4A

Qihai RN6,Guanyuan RN4,Zhongwan Fatigue (PFS-

RN12, Shenque RN8, Zusanli R)A
ST36,Tianshu ST25, Yongquan KI1 Adverse
(Unilateral or bilateral cannot be events
judged.)
Guanyuan RN4, Zusanli ST36 Fatigue
(bilateral), Pishu BL20 (bilateral) (EORTC QLQ-
C30)A
QOL (EORTC
QLQ-C30)4

(continued on next page)



H.-L. Ma, et al.

Table 1 (continued)

European Journal of Integrative Medicine 30 (2019) 100960

Trials Cancer diagnosis  Participants Intervention Acupoint Outcome
& tumors grading measures &
results
Zhang, 2008 [29] Various cancer, Randomized = 90, T = Ginger-partitioned moxibustion Dazhui DU14,Pishu BL20 (bilateral) Fatigue
I-1vV Completed = 90 Length = 2 weeks Weishu BL21(bilateral), Geshu (EORTC QLQ-
T (n = 30): M/F = 29/31, Duration = 10-20 min/session BL17(bilateral), Shenshu C30)A
Age (yr.) = 65-85, Frequency = Once a day BL23(bilateral) QOL (EORTC
C; (n = 30): M/F = 32/28, C; = Ginger-partitioned moxibustion QLQ-C30)4A
Age (yr.) = 65-84 Frequency = Every other day
Cy (n = 30): M/F = 31/29, C, = Conventional therapy
Age (yr.) = 65-82
Zhu, 2017 [31] Liver cancer, Randomized = 60, T = Ginger-partitioned moxibustion Yongquan KI1(bilateral), Zusanli ST36  Fatigue
- Completed = 60 Length = 8 days (bilateral) (EORTC QLQ-
T (n = 30): M/F = 23/7, Duration =30 min/session C?,O)A
Age (yr.) = 47.47 + 6.59, Frequency = Once a day QOL (EORTC
C (n = 30): M/F = 21/9, C = Conventional therapy QLQ-C30)A
Age (yr.) = 48.20 = 6.00 Adverse
events
Xu Mengna, 2018 Esophageal Randomized = 40, T = Moxa stick moxibustion Gaohuang BL43(bilateral), Zusanli Fatigue (A
[23] cancer, - Completed = 40 Length = 6 months ST36 (bilateral) QOL O
T (n = 20): M/F = 15/5, Duration = -
Mean age (yr.) = 62.4, Frequency = 5 session/week
C (n = 20): M/F = 15/5, C = Conventional therapy
Mean age (yr.) = 64.4
Lu, 2018 [17] Breast cancer,- Randomized = 60, T = Moxa stick moxibustion Pishu BL20 (bilateral), Weishu Fatigue
Completed = 60 Length = 2 weeks BL21(bilateral), Sanjiaoshu (BFDA

Zhang Xue, 2016
[30]

Zhang Mengxue,
2016 [11]

Zhang Min, 2014
[28]

Xie, 2017 [21]

Huo, 2016 [14]

Jiang, 2018 [15]

Various cancer,
-1V

Lung cancer, I-IV

Breast cancer,
I-1II

Lung cancer,
Ib-1v

Various cancer,
-1V

Breast cancer,
II-IV

T (n = 30): M/F = 0/30,
Mean age

(yr.) = 489 * 9.5,

C (n = 30): M/F = 0/30,
Mean age (yr.) = 50.5 = 8.5
Randomized = 46,
Completed = 44

T (n = 22): M/F = 12/10,
Mean age (yr.) = 55 = 11,
C (n = 22): M/F =10/12,
Mean age (yr.) = 62 = 8
Randomized = 70,
Completed = 65

T (n = 33): M/F = 21/12,
Mean age (yr.) = 57 = 11,
C (n = 32): M/F = 21/11,
Mean age (yr.) = 54 + 10
Randomized = 60,
Completed = 54

T (n = 26): M/F = 0/26,
Mean age

(yr) = 51.31 = 9.73,

C (n = 28): M/F = 0/28,
Mean age

(yr.) = 54.46 = 8.67
Randomized = 60,
Completed = 53

T (n = 26): M/F = 14/12,
Mean age

(yr.) = 57.46 * 6.33,

C (n = 27): M/F = 15/12
Mean age

(yr.) = 59.19 + 5.83
Randomized = 66,
Completed = 66

T (n = 32): M/F = 21/11,
Mean age

(yr.) =479 = 7.1,

C (n = 34): M/F = 23/11
Mean age (yr.) = 49.2 + 7.8
Randomized = 70,
Completed = 70

T (n = 35): M/F = 0/35,
Mean age

(yr) =51.3 = 9.14,

C (n = 35): M/F = 0/35,
Mean age

(yr.) = 52.1 * 8.57

Duration = 30 min/session
Frequency = 5 session/week
C = Conventional therapy

T = Grain-sized moxibustion
Length = 10 days

Duration = 7 ZHUANG
Frequency = Once a day

C = Conventional therapy

T = Grain-sized moxibustion
Length = 6 weeks

Duration = 9 ZHUANG
Frequency = Once a day

C = Conventional therapy

T = Grain-sized moxibustion
Length = 2 weeks

Duration = 18 ZHUANG
Frequency = Once a day

C = Conventional therapy

T = Grain-sized moxibustion
Length = 2 weeks

Duration = 9 ZHUANG
Frequency = Once a day

C = Conventional therapy

T = Grain-sized moxibustion
Length = 3 months
Duration = 20 ZHUANG
Frequency = 1 session/week
C = Conventional therapy

T = Moxa cone moxibustion
Length = 3 weeks

Duration = 3 ZHUANG
Frequency = Once a day

C = Conventional therapy

BL22(bilateral), Qihai RN6

Zusanli ST36 (bilateral)

Zusanli ST36, Feishu BL13 (Unilateral
or bilateral cannot be judged.)

Dazhui DU14, Zusanli ST36 (bilateral)

Dazhui DU14, Zusanli ST36 (bilateral)

Zusanli ST36 (bilateral)

Geshu BL17 (bilateral), Danshu BL19
(bilateral)

(continued on next page)

Fatigue (PFS-
R)A

QOL (EORTC
QLQ-C30)4

Fatigue
(EORTC QLQ-
c30)A

QOL (EORTC
QLQ-C30)A

Fatigue
(BFDA

Fatigue
(BFDA
Adverse
events

Fatigue
(BFDA

Fatigue (PFS-
R)A
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Table 1 (continued)
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Trials Cancer diagnosis Intervention

& tumors grading

Participants

Outcome
measures &
results

Acupoint

Wu, 2016 [20] Randomized = 120,
Completed = 120

T (n = 60): M/F = 48/12,
Mean age

(yr) =52.6 * 6.2,

C (n = 60): M/F = 39/21,
Mean age (yr.) = 53.3 * 5.6

Lung cancer,
Ila-1V

T = Thermal moxibustion

Length = 3 weeks

Duration = the sensation of heat vanished
Frequency = Once a day

C = Conventional therapy

Shenque RN8, Yongquan KI1 Fatigue (PFS-
(bilateral), Qihai RN6, Feishu BL13 R)A
(bilateral)

T: intervention group; C: control group; C;: control group of one; C,: control group of two; -: not reported; QOL: quality of life; 4: Statistically significant; BFI: Brief
fatigue Inventory; EORTC QLQ-C30: European Organization for Research and Treatment of Cancer Quality of Life Questionnaire; PFS-R: The Revised Piper Fatigue

Scale. PSQI: Pittsburgh sleep quality index.

other day [29]. Zhang, 2008 [29] also suggested that ginger-partitioned
moxibustion was performed on the back, for some patients, a long
period of the prone position was quite laborious, which had a certain
impact on the compliance of the patients, so it would reduce the quality
of the study [29]. Xu, 2013 [22] proposed that the selected acupoints
were mainly in the waist and abdomen, which were closely related to
the spleen and stomach, and may be more conducive to the improve-
ment of digestive system function. In future studies, control groups of
different acupoints can be set up to observe whether the curative effect
is affected by acupoints [22]. Shen, 2018 [18] found that laser mox-
ibustion made up for the shortcomings of traditional moxibustion
methods (inconvenient operation, smoke stimulation and pollution,
etc.) and greatly improved CRF.

3.6. Sensitivity heterogeneity

Statistical heterogeneity was found in the majority of our meta-
analysis outcomes, thus, sensitivity analysis were performed to identify
the possible source of heterogeneity and investigated the stability of the
results. All outcomes of the sensitivity analysis are presented in Table 3.
After dubious studies were removed, the values of heterogeneity
markedly decreased, and the study results became relatively reliable.
The five trials (Xu, 2013; Zhu, 2017; Zhang Mengxue, 2016; Huo, 2016;
Jiang, 2018) [11,14,15,22,31] were the most frequently identified
sources of heterogeneity.

4. Discussion

Our study consisted of 22 trials with 1628 cancer patients. The
study findings suggested that moxibustion can improve CRF and most
aspects of QOL (except for economic difficulty and insomnia) and that
moxibustion is relatively safe as treatment for cancer patients.
However, the small samples size and varying degrees of methodological
limitations in most of the included studies limited the strength of evi-
dence of the study results.

Traditional Chinese medicine holds that the effect of moxibustion is
achieved by warming acupoints and regulating gi and blood [32].
Supplementing energy (qi) is an important function of moxibustion;
consequently, it has been often adopted to patients with fatigue or si-
milar conditions [32]. Modern scientific studies also suggest that
moxibustion can relieve chronic fatigue [33-35], and its mechanism
maybe related to reduction in oxidative damage [33,34,36], activation
of the vagus nerve [33], improvement of inflammation [37],

upregulation of hippocampal progranulin [38], and regulation of the
hypothalamic-pituitary-adrenal axis [38].

A systematic review and meta-analysis of moxibustion in CRF pa-
tients [7] found that moxibustion can improve fatigue, and that it could
safely treat CRF. Another systematic review and meta-analysis of
moxibustion in CRF patients [8] also suggested that moxibustion pro-
vides relatively significant improvement in severe fatigue. Our sys-
tematic review confirms that moxibustion significantly alleviates fa-
tigue.

This study includes several limitations. First, small samples, short
intervention times, single test country and different degrees of metho-
dological limitations in most of the included trials may have led to the
results less convincing. Second, the various types of cancer and mox-
ibustion and different lengths of intervention duration may be the main
sources underlying the observed heterogeneity. We performed no sub-
group analysis because of the small number of studies included in each
comparison, number of included trials, and variation in data. Third,
owing to the inadequate number of studies (< 10) in each comparison,
funnel plots could not be used to explore publication bias.

This study has several implications for future research and practices.
First, advanced-stage cancer and chemotherapy predict severe fatigue,
prompting researchers to conduct subgroup analysis based on cancer
stage and its treatment methods. Second, to ensure baseline balance,
factors contributing to fatigue (e.g. pain, emotional distress, poor sleep
hygiene, sleep disturbance, anemia, nutrition, medication side effect
profiles.) should be compared between the intervention groups and the
control groups prior to intervention. Third, long-term interventions and
follow-ups need to be conducted to verify the effectiveness of mox-
ibustion for CRF. Finally, Different interventions and subjects may
produce different results. No studies exist on different moxibustion
methods and race in the treatment of CRF; future, relevant studies may
be conducted to determine the various effects of different moxibustion
techniques and race.

5. Conclusions

Current evidence demonstrates that moxibustion can improve CRF
and most aspects of QOL (except for economic difficulty and insomnia).
Moxibustion is relatively safe as treatment for cancer patients. Owing to
the small number, short intervention duration and methodological
drawbacks of the included studies, more rigorously designed large RCTs
with satisfactory intervention durations and follow-up periods need to
be conducted to provide more reliable evidence.
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Table 3

Sensitivity analysis.

Afore sensitivity analysis

No. of trials

Method for sensitivity

analysis

Before sensitivity analysis

Outcomes

IZ

p

(Model) SMD/MD 95%CI

p

(Model)SMD/MD 95%CI

No. of trials

3%
0%
0%
0%

< 0.00001
< 0.00001
< 0.00001
< 0.00001
< 0.00001
< 0.00001
< 0.0001

0.002

(Fixed) -0.69 [-0.94, -0.45]

Removing Huo, 2016 and Jiang, 2018

83%

< 0.0001
< 0.00001

0.002

(Random) -1.12 [-1.65, -0.58]

Sensory fatigue

(Fixed) -1.46 [-1.74, -1.19]

Removing Wu,2016 and Zhang Xue, 2016
Removing Huo, 2016 and Jiang, 2018

88%

(Random) -2.93 [-4.32, -1.54]

Behavioral fatigue

(Fixed) -0.50 [-0.71, -0.28]

90%

(Random) -1.01 [-1.65, -0.38]

Affective meaning fatigue 7

Cognitive fatigue
Physical fatigue

(Fixed) -0.85 [-1.14, -0.57]

Removing Qin, 2012, Wu, 2016 and Jiang, 2018

79%

< 0.0001
< 0.0001
< 0.00001
0.006

0.01

0.

(Random) -1.05 [-1.52, -0.58]

49%

(Fixed) -0.95 [-1.18, -0.73]

Removing Huo, 2016 and Zhang Mengxue, 2016
Removing Xu Mengna 2018 and Zhang Min, 2014

Removing Xu, 2013

92%

(Random) -1.61 [-2.38, -0.85]

22%

(Fixed) -1.06 [-1.24, -0.87]

67%

(Random) -1.17 [-1.44, -0.90]

10

Total score of fatigue

41%

(Fixed) -8.49 [-12.33, -4.65]

87%

(Random) -15.53 [-26.69, -4.38]
(Random) 9.39 [2.22, 16.56]

Nausea and vomiting

Role function
Anhelation

43%
0%

(Fixed) 6.01 [2.16, 9.86]

Removing Zhang Xue, 2016

73%

0.006

(Fixed) -2.26 [-3.87, -0.65]

Removing Xu, 2013 and Zhang, 2008

72%

05

(Random) -7.45 [-14.79, -0.11]

32%
0%

< 0.0001
< 0.00001
< 0.00001

0.

(Fixed) 9.50 [5.05, 13.95]

5

Removing Zhang, 2008, Zhu, 2017 and Zhang Mengxue, 2016

Removing Xu, 2017 and Zhu, 2017

Removing Zhu, 2017

85%

0.002

(Random) 11.71 [4.41, 19.01]

Emotional function
Physical function

(Fixed) 14.70 [11.06, 18.33]

85%

0.0007
0.001
0.14
0.03
0.04

(Random) 10.46 [4.41, 16.52]
(Random) 7.96 [3.08, 12.85]

42%

(Fixed) 9.86 [6.08, 13.65]

60%

Cognitive function

Insomnia

46%
0%
0%

17

(Fixed) -0.17 [-0.43, 0.08]

Removing Xu, 2013, Xu Mengna, 2018 and Cao, 2017

77%

(Random) -0.31 [-0.72, 0.10]

< 0.00001
< 0.0001

(Fixed) -0.58 [-0.84, -0.33]

Removing Xu, 2013, Xu Mengna, 2018, Xie, 2017 and Zhang Min, 2014 5
Removing Xu, 2013, Xu, 2017, Enkh, 2010

Removing Zhang Mengxue, 2016

92%

(Random) -0.80 [-1.54, -0.07]

Loss of appetite

Pain

(Fixed) -0.84 [-1.25, -0.44]

84%

(Random) -0.70 [-1.37, -0.03]
(Random) 0.88 [0.54, 1.22]

< 0.00001 0%

< 0.00001 67% (Fixed) 0.74 [0.53, 0.94]

9

A global QOL scale
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Appendix 1 Searching strategies

#1 Neoplasm [MeSH Terms]

#2 (Neoplasm*[Title/Abstract] OR Cancer [Title/Abstract] OR
Carcinoma*[Title/Abstract] OR Tumor*[Title/Abstract] OR Tumor*
[Title/Abstract] OR Oncolog*[Title/Abstract] OR Malignant [Title/
Abstract])

#3 #1 or #2

#4 fatigue [MeSH Terms]

#5 (Lassitude [Title/Abstract] OR Fatigue [Title/Abstract])

#6 #4 or #5

#7 Moxibustion [MeSH Terms]

#8(“Needl* Warm*” [Title/Abstract] OR? Moxibustion [Title/
Abstract] OR moxa [Title/Abstract] OR “warm* acupuncture” [Title/
Abstract])

#9 #7 or #8

#10 #3 AND #6 AND

References

[1] D. Irvine, L. Vincent, J.E. Graydon, N. Bubela, L. Thompson, The prevalence and
correlates of fatigue in patients receiving treatment with chemotherapy and
radiotherapy. A comparison with the fatigue experienced by healthy individuals,
Cancer Nurs. 17 (5) (1994) 367.

[2] A.M. Berger, K. Mooney, C. Banerjee, W.S. Breitbart, K.M. Carpenter, NCCN Clinical
Practice Guidelines in Oncology: Cancer-Related Fatigue, 2 ed., (2018).

[3] N.J. Vogelzang, W. Breitbart, D. Cella, G.A. Curt, J.E. Groopman, S.J. Horning,
L.M. Itri, D.H. Johnson, S.L. Scherr, R.K. Portenoy, Patient, caregiver, and oncolo-
gist perceptions of cancer-related fatigue: results of a tripart assessment survey. The
fatigue coalition, Semin. Hematol. 34 (3 Suppl 2) (1997) 4-12.

[4] D.B. Crom, P. Hinds, J. Gattuso, V. Tyc, M.M. Hudson, Creating the basis for a breast
health program for female survivors of hodgkin disease using a participatory re-
search approach, Oncol. Nurs. Forum 32 (2005) 1131-1141, https://doi.org/10.
1188/05.0NF.1131-1141.

[5] M. Janda, N. Gerstner, A. Obermair, A. Fuerst, S. Wachter, K. Dieckmann, R. Potter,
Quality of life changes during conformal radiation therapy for prostate carcinoma,
Cancer 89 (6) (2000) 1322-1328.

[6] K. Behringer, H. Goergen, H. Muller, I. Thielen, C. Brillant, S. Kreissl,

T.V. Halbsguth, J. Meissner, R. Greil, P. Moosmann, O. Shonukan, J.U. Rueffer,
H.H. Flechtner, M. Fuchs, V. Diehl, A. Engert, P. Borchmann, Cancer-related fatigue
in patients with and survivors of Hodgkin lymphoma: the impact on treatment
outcome and social reintegration, J. Clin. Oncol. 34 (36) (2016) 4329-4337.

[7]1 S.Lee, U.M. Jerng, Y. Liu, J.W. Kang, D. Nam, J.-d. Lee, The effectiveness and safety
of moxibustion for treating cancer-related fatigue: a systematic review and meta-
analysis, Support. Care Cancer 22 (5) (2014) 1429-1440.

[8] X.-R. He, Q. Wang, P.-P. Li, Acupuncture and moxibustion for cancer-related fa-
tigue: a systematic review and meta-analysis, Asian Pacific J. Cancer Prev. 14 (5)
(2013) 3067-3074.

[9] J.J. Shuster, Julian P.T. Higgins, Sally Green (Eds.), Review: Cochrane Handbook
for Systematic Reviews for Interventions, 2011 Version 5.1.0, published 3/2011.

[10] H. Mao, J.J. Mao, M. Guo, K. Cheng, J. Wei, X. Shen, X. Shen, Effects of infrared
laser moxibustion on cancer-related fatigue: a randomized, double-blind, place-
bo-controlled trial, Cancer 122 (23) (2016) 3667-3672, https://doi.org/10.1002/
cner.30189.

[11] M.-X. Zhang, L. Guan, Impact on neutrophil-to-lymphocyte ratio and quality of life
in the patients of non-small-cell lung cancer treated with grain-size moxibustion: a
randomized controlled trial, Chin. Acupuncture Moxibustion 36 (4) (2016)


http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0005
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0005
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0005
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0005
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0010
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0010
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0015
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0015
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0015
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0015
https://doi.org/10.1188/05.ONF.1131-1141
https://doi.org/10.1188/05.ONF.1131-1141
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0025
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0025
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0025
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0030
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0030
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0030
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0030
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0030
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0035
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0035
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0035
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0040
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0040
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0040
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0045
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0045
https://doi.org/10.1002/cncr.30189
https://doi.org/10.1002/cncr.30189
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0055
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0055
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0055

H.-L. Ma, et al.

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

342-346.

Y. Cao, Study on the Effect of Acupionts Mogibustion on Cancer-Related Fatigue in
Patients with Cervical Cancerafter Concurrent Chemoradiotherapy, Nanjing
University of Chinese Medicine, 2017.

T.-Y. Enhe, Clinical and Experimental Studies of Moxa at Guanyuan on Effects of the
Chemotherapy Patients Vital Signs, Guangzhou university of Chinese medicine,
2010.

Y.-j. Huo, T.-s. Xu, Clinical study on treating cancer-related fatigue by wheat-sized
moxibustion among patients with tumor chemotherapy, J. Clin. Acupuncture
Moxibustion 32 (12) (2016) 4-8.

S.-P. Jiang, Z.-W. Xiao, Clinical study on the treatment of Cancer Related fatigue in
patients of Brest Cancer with systematic nursing intervention combined with "Four
flowers"Moxibustion, Guiding J. Traditional Chin. Med. Pharm. 24 (13) (2018)
111-113.

J. Li, J. Chen, Clinical research on treating advanced breast cancer related fatigue
by moxibustion, Clin. J. Chin. Med. 5 (22) (2013) 1-4.

L. Lu, W.-h. Li, X.-c. Guo, W.-b. Fu, Thunder-fire moxibustion for qi deficiency-
induced fatigue in breast cancer patients under-going chemotherapy, Acupuncture
Res. 43 (02) (2018) 110-113.

X.-N. Shen, Randomized controlled clinical trial of 10.6Mm laser moxibustion in the
treatment of cancer fatigue, Shanghai Med. Pharm. J. 39 (12) (2018) 16-18.

X.-Y. Qin, Clinical Research on the Effect of Moxibustion on Cancer-related Fatigue,
Guangzhou Universtity of Chinese Medicine, 2012.

H.-y. Wu, G.-F. Guo, T. Xu, M.-L. Chen, Effect of thermal moxibustion on cancer
related fatigue in patients with advanced lung cancer, J. Clin. Acupuncture
Moxibustion 32 (07) (2016) 52-54.

B.-Y. Xie, Clinical Observation on the Effect of Wheat Grain Moxibustion for Non-
small Cell Lung Cancer Cancer-related Fatigue Relevant to Chemotherapy,
Guangzhou universtity of Chinese medicine, 2017.

S.-A. Xu, Effect of Ginger Moxibustion on Peripheral Blood Images and Quality of
Life in Patients Undergoing Chemotherapy, Beijing Universtity of Chinese Medicine,
2013.

M.-N. Xu, L. Chen, Y.-Y. Ma, Clinical observation of the effect of thunder fire
moxibustion on the quality of life after radiotherapy for esophageal cancer,
Lishizhen Med. Mater. Med. Res. 29 (01) (2018) 129-130.

X.-Z. Xu, Moxibustion Shenque Zusanli Point Quality of Life in Patients with
Malignant Tumor the Influence of Clinical Research, Anhui Universtity of Chinese
Medicine, 2017.

X.-Z. Xu, Y.-F. Zhu, L.-M. Xia, Clinical study on treating cancer-related fatigue due
to Spleen-kidney deficiency by moxibustion, Clin. J. Traditional Chin. Med. 29 (05)
(2017) 712-715.

J.-L. Yang, L. Yu, L. Xu, J. Wang, N.-C. Jing, Effect of moxibustion on cancer -

10

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

European Journal of Integrative Medicine 30 (2019) 100960

induced fatigue in elderly patients with advanced tumor, Chin. J. Gerontol. 32 (20)
(2012) 4408-4410.

L. Yu, N.-C. Jing, J.-L. Yang, Y.-Y. Hou, L. Xu, Analysis of clinical characteristics of
cancer-induced fatigue and observation of the effect of moxibustion therapy, Guide
China Med 10 (31) (2012) 591-593.

M. Zhang, Clinical Observation of Wheat Moxibustion Adjuvant Chemotherapy for
Breast Cancer-related Fatigue and Hematology Change Interventions Carcinogenic
Effect, Nanjing University of Chinese Medicine, 2014.

X.-F. Zhang, Efficacy of Moxibustion With Ginger in Preventing Toxicity of
Chemotherapy and Affect on Quality of Life on Cancer patients, Guangzhou
Universtity of Chinese Medicine, 2008.

X. Zhang, W.-j. Huang, T.-s. Xu, Effect of grain-sized moxibustion on cancer-related
fatigue and quality of life in patients with malignant tumor, Shanghai J.
Acupuncture Moxibustion 35 (06) (2016) 659-662.

J.-Y. Zhu, W. Xu, C. Chen, J. Ou, S.-F. Mao, Clinical effect of ginger- partitioned
moxibustion combined with transarterial chemoembolization in treatment of pri-
mary liver cancer with stagnation of liver qi and spleen deficiency, J. Clin. Hepatol.
33 (1) (2017) 87-90, https://doi.org/10.3969/j.issn.1001-5256.2017.01.018.

H. Deng, X. Shen, The mechanism of moxibustion: ancient theory and modern re-
search, Evid. Complement. Alternat. Med. (2013) (2013) 379291, , https://doi.org/
10.1155/2013/379291.

H.-G. Kim, S. Ra Yoo, H. Jung Park, C.-G. Son, Indirect moxibustion (CV4 and CV8)
ameliorates chronic fatigue: a randomized, double-blind, Controlled Study 19
(2012) 134-140, https://doi.org/10.1089/acm.2011.0503.

Q. Shu, W. Wang, D. Litscher, S. Wu, L. Chen, I. Gaischek, L. Wang, W. He, H. Zhou,
G. Litscher, F. Liang, Acupuncture and moxibustion have different effects on fatigue
by regulating the autonomic nervous system: a pilot controlled clinical trial, Sci.
Rep. 6 (2016) 11, https://doi.org/10.1038/srep37846.

T. Yi, L. Qi, J. Li, J.j. Le, L. Shao, X. Du, J.-c. Dong, Moxibustion upregulates
hippocampal progranulin expression, Neural Regen. Res. 11 (2016), https://doi.
org/10.4103/1673-5374.180746.

J. Liu, B. Zhao, Y. Cui, Y. Huang, C. Huang, J. Huang, L. Han, L. Lao, Effects of
Shenque Moxibustion on Behavioral Changes and Brain Oxidative State in
Apolipoprotein E-Deficient Mice, (2015), pp. 1-8, https://doi.org/10.1155/2015/
804804 2015.

M. Kogure, N. Mimura, H. Ikemoto, S. Ishikawa, T. Nakanishi-Ueda, M. Sunagawa,
T. Hisamitsu, Moxibustion at mingmen reduces inflammation and decreases IL-6 in
a collagen-induced arthritis mouse model, J. Acupunct. Meridian Stud. 5 (1) (2012)
29-33.

J.E. Bower, Cancer-related fatigue-mechanisms, risk factors, and treatments, Nat.
Rev. Clin. Oncol. 11 (10) (2014) 597-609.


http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0055
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0060
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0060
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0060
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0065
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0065
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0065
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0070
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0070
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0070
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0075
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0075
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0075
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0075
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0080
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0080
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0085
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0085
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0085
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0090
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0090
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0095
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0095
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0100
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0100
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0100
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0105
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0105
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0105
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0110
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0110
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0110
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0115
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0115
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0115
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0120
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0120
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0120
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0125
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0125
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0125
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0130
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0130
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0130
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0135
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0135
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0135
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0140
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0140
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0140
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0145
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0145
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0145
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0150
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0150
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0150
https://doi.org/10.3969/j.issn.1001-5256.2017.01.018
https://doi.org/10.1155/2013/379291
https://doi.org/10.1155/2013/379291
https://doi.org/10.1089/acm.2011.0503
https://doi.org/10.1038/srep37846
https://doi.org/10.4103/1673-5374.180746
https://doi.org/10.4103/1673-5374.180746
https://doi.org/10.1155/2015/804804
https://doi.org/10.1155/2015/804804
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0185
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0185
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0185
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0185
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0190
http://refhub.elsevier.com/S1876-3820(19)30396-8/sbref0190

	The effectiveness of moxibustion for cancer-related fatigue: An updated systematic review and meta-analysis
	Introduction
	Methods
	Inclusion criteria for determining eligibility studies
	Types of studies
	Types of participants
	Types of interventions
	Types of comparisons
	Types of outcome measures

	Search methods for identification of studies
	Selection of studies
	Data extraction and assessment of risk of bias
	Data synthesis

	Results
	Trial characteristics
	Participant characteristics
	Intervention protocols
	Risk of Bias of the included studies
	Effects of the interventions
	Fatigue
	Quality of life
	Adverse events
	Other findings

	Sensitivity heterogeneity

	Discussion
	Conclusions
	Financial support
	Declaration of Competing Interest
	Acknowledgements
	Appendix 1 Searching strategies
	References




