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Abstract
Objective The goal of this research was to review the literature from randomized controlled trials (RCTs) on the impacts of 
moxibustion on cancer-related fatigue (CRF) as well as provide credible evidence to guide clinical practice.
Methods Three English electronic medical databases (PubMed, Embase, and the Cochrane Library) and two Chinese data-
bases (China National Knowledge Infrastructure and Wanfang) were searched. Only randomized controlled trials on the 
effect of moxibustion on CRF were included in this systematic review. Study selection, data extraction, and validation were 
all carried out independently by two reviewers. The revised Cochrane Risk of Bias tool was used to assess the quality of 
the RCTs (RoB 2.0). The Grading of Recommendations Assessment, Development and Evaluation (GRADE) system was 
applied to assess effect sizes in individual RCTs and pooled effect sizes in meta-analyses. Data were meta-analyzed using 
Stata (version 14.0).
Results In a random-effects meta-analysis of 24 RCTs with 1894 participants, the aggregated standardized mean differ-
ence (SMD) revealed a statistically significant association between moxibustion and alleviation from cancer-related fatigue 
(SMD =  − 1.66, 95% CI =  − 2.05, − 1.28, p = 0.000). Pooled results, however, show significant heterogeneity (I2 = 92.5%), 
and the evidence is insufficient to determine whether this association varies systematically by measuring tools and moxibus-
tion modalities. Furthermore, evidence ranging from very low to low showed that moxibustion had an immediate positive 
effect on patients with CRF.
Conclusion Moxibustion may have a therapeutic effect on cancer-related fatigue. However, further large-scale, multicenter, 
high-quality RCTs on moxibustion for fatigue relief and safety are still needed because of the handful of studies included 
and the low methodological quality.
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Introduction

The prevalence and impacts of cancer‑related 
fatigue

Cancer-related fatigue (CRF) is an accumulation of subjec-
tive feelings caused by chronic stress and pain resulting from 
cancer and related treatments, such as weakness, activity 
intolerance, inattention, and loss of motivation or interest 
[1]. CRF is a common symptom in cancer patients. It per-
sists long term during and after anticancer therapy, lower-
ing one’s quality of life significantly [2]. The prevalence of 
CRF varies according to the literature; however, it typically 
ranges from 40 to 100% [3]. CRF is often overlooked despite 
its high incidence among cancer patients because it is a com-
mon symptom that anybody might experience. CRF differs 
from general tiredness in that it is challenging to alleviate, 
even with adequate rest, and is unrelated to the level of exer-
cise or the intensity of the condition.

The potential role of moxibustion 
in the management of cancer‑related fatigue

The pathogenesis of CRF is complex, and the possible 
mechanisms are currently considered to include central and 
peripheral mechanisms. The central mechanism includes 
the hypothesis of cytokine imbalance, hypothalamic–pitui-
tary–adrenal axis disorder, circadian rhythm disorder, sero-
tonin disorder, and activation of vagus nerve conduction, 
and the peripheral mechanism mainly includes the hypoth-
esis of muscle metabolism disorder [4, 5]. Pharmacological 
approaches to enhance CRF are restricted due to the intri-
cacy of the underlying mechanisms. Consequently, there is 
a growing body of evidence supporting the use of comple-
mentary and integrative initiatives to manage CRF [6–8].

Moxibustion is an East Asian traditional external treat-
ment method that uses the heat of burning herbs (primarily 
Artemisia vulgaris) to stimulate specialized acupoints on the 
skin. It operates through direct heat stimulus at various tem-
perature levels [9]. Animal studies have shown that thermal 
stimulation of particular acupoints can be the approach for 
reducing oxidative stress and improving immunosuppres-
sion [10, 11]. Moxibustion has traditionally been thought to 
be particularly effective at replenishing energy and is com-
monly used in patients with impaired resistance. Moxibus-
tion has been shown in numerous studies to be advantageous 
for chronic fatigue [12–14]. Moxibustion, like the benefits 
of treating chronic fatigue syndrome, may be an effective 
option to treat CRF.

The current state and the central question 
of moxibustion study for the treatment 
of cancer‑related fatigue

To date, the therapeutic impact of moxibustion on CRF has 
been studied in a variety of clinical trials, and regardless of 
the type of moxibustion, positive results have been consist-
ently shown [15–18]. Three systematic reviews (SRs) and 
meta-analyses of moxibustion for the treatment of cancer-
related fatigue have been published to synthesize the current 
evidence and reach a more solid conclusion. These reviews’ 
findings are somewhat consistent, concluding that moxibus-
tion has shown promise in treating CRF. The initial review 
(2013) [19] focused on studies evaluating acupuncture or 
moxibustion for cancer-related fatigue. The results showed 
that despite several inherent defects in the included stud-
ies, acupuncture and moxibustion are still effective adjuvant 
treatments for CRF, but since only 3 RCTs on the effect 
of moxibustion on CRF were included, the authors could 
not draw definite conclusions. The second review [20], con-
ducted in Korea in 2014, focused on moxibustion for cancer-
related fatigue, but the authors found it hard to conclude as 
only four RCTs got involved, and each of the four RCTs 
reviewed had a high risk of bias and poor reporting quality. 
Notably, all of the studies in this systematic review found 
that moxibustion treatment improved CRF significantly. It is 
worth noting, however, that all four studies used daily treat-
ments that differed from the general treatment regimen, and 
none of these studies used sham as a control group. Moxi-
bustion in treating cancer-related fatigue is also discussed 
in the third review [21], with 22 trials involving a total of 
1628 cancer patients. Moxibustion, according to the authors, 
can enhance cancer-related fatigue and quality of life while 
also being safe. However, due to the small sample size and 
poor study quality, the authors did not perform subgroup 
analysis or publication bias, and the strength of the evidence 
was restricted. Meanwhile, no available published reviews 
of moxibustion for cancer-related fatigue were found using 
the Grading of Recommendations Assessment, Development 
and Evaluation (GRADE) approach, and the absence of a 
grading system for the level of evidence body may lead to 
an inappropriate interpretation of the pooled effect size (ES). 
In addition, several new studies on RCTs of moxibustion for 
cancer-related fatigue have been published since 2019, and 
regular updates of the meta-analyses are worthwhile [15].

Based on these considerations, we hope to investigate the 
safety and efficacy of moxibustion for cancer-related fatigue, 
assist clinicians in making recommendations, and promote 
moxibustion research progress.
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Methods

Study registration

No protocol has been publicly registered. The report, how-
ever, was synthesized following the Preferred Reporting 
Items of the Guidelines for Systematic Reviews and Meta-
Analysis (PRISMA 2020) [22].

Data sources and search strategy

From inception to December 31, 2022, the following MeSH 
terms and text words were searched in three English data-
bases (PubMed, Embase, and the Cochrane Library) and two 
Chinese databases (China National Knowledge Infrastruc-
ture and Wanfang Data): (“Neoplasms” [MeSH Terms] OR 
“tumor*” [Title/Abstract] OR “neoplas*” [Title/Abstract] 
OR “cancer*” [Title/Abstract] OR “malignanc*” [Title/
Abstract] OR “malignant neoplasm*” [Title/Abstract]) 
AND (“Fatigue” [MeSH Terms] OR “Lassitude” [Title/
Abstract] OR “Tiredness” [Title/Abstract] OR “Weary” 
[Title/Abstract] OR “cancer related fatigue” [Title/Abstract] 
OR “CRF” [Title/Abstract]) AND (“Moxibustion” [MeSH 
Terms] OR “Moxabustion” [Title/Abstract] OR “Moxa” 
[Title/Abstract] OR “Mugwort” [Title/Abstract] OR “Worm-
wood” [Title/Abstract]) AND (“Randomized Controlled 
Trial” [Publication Type] OR “Randomized Controlled 
Trials as Topic” [MeSH Terms] OR “Controlled Clinical 
Trial” [Publication Type] OR “Controlled Clinical Trials as 
Topic” [MeSH Terms] OR “Randomized” [Title/Abstract] 
OR “Placebo” [Title/Abstract] OR “Trial” [Title/Abstract] 
OR “Groups” [Title/Abstract] OR “RCT” [Title/Abstract]).

We also went through the reference lists of eligible stud-
ies to find any articles that had been missed by the electronic 
search. EndNote software was used to manage citations. The 
searching procedures and outcomes for each database are 
presented in Supplementary Appendix A.

Inclusion and exclusion criteria

Included studies should meet the PICOS elements listed as 
follows.

(1) P (Population). All patients with CRF were included, 
irrespective of cancer type, severity, duration of cancer, 
or fatigue. In addition, the clinical status of the patient 
(e.g., ongoing treatment, post-treatment, or end-stage) 
was not limited.

(2) I (Intervention). The control group received routine 
care, such as health education and psychological sup-
port. The experimental group received the moxibus-

tion combined with routine care for cancer-related 
fatigue. The type of stimulation used in moxibustion 
(direct, indirect, heat-sensitive, infrared, etc.) was not 
restricted. During the study, any new treatment used to 
reduce CRF was not permitted.

(3) C (Comparison). A waiting list/no treatment, sham 
(placebo) moxibustion, and normal care were given 
to the control group (e.g., conventional medications, 
health education, exercise therapy, or cognitive-behav-
ioral intervention).

(4) O (Outcome). The severity of fatigue was the primary 
outcome of interest. Quality of life, impact on immu-
nity, blood indicators, and adverse events were all sec-
ondary outcomes of interest. Studies that assessed only 
these secondary outcomes were excluded.

(5) S (Study Design). Only randomized controlled trials 
(RCTs) were considered for inclusion.

Screening procedure

Duplicates were identified and removed using EndNote X9 
(Clarivate Analytics (US) LLC). Two reviewers (XQW and 
YQ) independently reviewed the titles and abstracts of can-
didate articles for relevance to the topic under review using 
the inclusion criteria. Each reviewer decides on each article 
marked “yes” or “no.” The two reviewers compared their 
opinions once they had finished judging all of the candidate 
research. PBD, the third reviewer, was in charge of resolving 
controversial differences through discussion.

To make a final decision on whether to include the study, 
two reviewers, XQW and YQ, independently retrieved and 
extensively read the full text of potentially relevant studies. 
They then went through discussions to resolve their differ-
ences. On contentious results, a third reviewer (PBD) will 
reach a decision.

Assessment of the risk of bias

The revised Cochrane Risk of Bias tool for RCTs was used 
to assess the risk of bias in included studies (RoB 2.0) [23]. 
In RoB 2.0, there were five domains for assessing bias risks: 
(a) bias in the randomization process; (b) bias in deviations 
from intended interventions; (c) bias in missing outcome 
data; (d) bias in outcome measurement; and (e) bias in the 
selection of the reported results. For each domain and overall 
judgment, each RCT received one of three judgments: “low 
risk of bias,” “some concerns,” or “high risk of bias.” The 
RoB 2.0 tool provided by Cochrane was used to complete 
this process. Two reviewers (XQW and YQ) assessed the 
work independently, with a third reviewer (PBD) resolving 
disagreements and making the final decision.
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Data extraction

Information was extracted from each original manuscript 
by 2 reviewers (XQW and YQ) independently using prede-
signed standardized tables, including study characteristics 
(author, country, year of publication), participant infor-
mation (sample size, age, cancer type, cancer stage, TCM 
syndrome, current anti-tumor treatment, etc.), intervention 
measures (moxibustion type, intervention frequency, course 
of treatment, duration, etc.), and controls. In addition, key 
outcomes such as fatigue level and quality of life were 
extracted. Following treatment, follow-up data were divided 
into two categories: short-term effects (less than one month) 
and long-term effects (more than one month).

Statistical analysis

A quantitative meta-analysis was performed to synthesize 
the findings of the included studies. When standard errors 
or ranges were provided, standard deviations were calculated 
using standard formulae. Because of the diversity of par-
ticipants and interventions, we used random-effects models. 
Because the outcomes were all continuous measures, we 
used standardized mean differences (SMD) when they had 
different measurement scales.

The Cochran Q test was used to assess study heterogene-
ity. We also used I2 testing to figure out how much study het-
erogeneity there was. The Cochrane handbook (www. train 
ing. cochr ane. org/ handb ook) was used to determine thresh-
olds for I2 interpretation: 0–40% could be significant or not, 
30–60% could indicate moderate heterogeneity, 50–90% 
could suggest significant heterogeneity, and 75–100% could 
show considerable heterogeneity. To investigate heteroge-
neity further, meta-regression was used. Simultaneously, a 
sensitivity analysis was performed. Besides, in a funnel plot, 
Egger’s test was used to assess publication bias by plotting 
the effect size of each trial against the standard error. To 
estimate the impact of publication bias on the interpreta-
tion of the results, trim-and-fill was used. For all statistical 
analyses, we used Stata (version 14.0).

Evaluation of evidence quality

The GRADE system was used to assess the certainty of the 
body of evidence for each pooled or individual effect size 
for cancer-related fatigue. To resolve any discrepancies, 
two reviewers (XQW and YQ) and a third reviewer (PBD) 
worked independently. GRADE assesses five domains: 
design limitations, inconsistency, indirectness, imprecision, 
and publication bias. As a result, one of four evidence lev-
els (high, moderate, low, or very low) can be obtained. We 
adopted an operating standard for downgrading GRADE evi-
dence based on Ryan and Hill [24]. The GRADE evidence 

file was created using GRADEpro GDT (https:// grade pro. 
org/).

Results

Search results

There were a total of 196 potentially relevant records 
found. Following the removal of duplicates, 158 studies 
were screened, and 48 were evaluated for eligibility using 
the PICOS criteria (participants, interventions, compari-
sons, outcomes, and study design). Finally, 19 reports were 
rejected for the reasons listed as follows: data were unavaila-
ble (n = 6), the main outcome was ineligible (n = 8), the con-
trol treatment was moxibustion (n = 2), and the study was not 
randomized (n = 3). Figure 1 shows a flowchart adapted from 
the PRISMA diagram that depicts the selection process.

Study characteristics

General details

The 2254 participants in the twenty-nine studies included 
in this systematic review ranged in age from 44.96 to 
65.7 years, as shown in Table 1. The twenty-nine trials 
were all published between 2010 and 2021. Of those, 631 
(27.99%) participants were various cancer, 531 (23.56%) 
participants were breast cancer, 511 (22.67%) participants 
were lung cancer, 177 (7.9%) participants were gastric can-
cer, 120 (5.3%) participants were liver cancer, 104 (4.6%) 
participants were ovarian cancer, 80 (3.5%) participants 
were cervical cancer, and only one study included (100 par-
ticipants) to not report the concrete type of cancer. Twenty-
five studies (86.21%) included 1948 participants with con-
ventional therapy, whereas three studies (10.34%) included 
241 participants with placebo moxibustion. The individual 
study focused on blank control. Twenty-seven out of 29 
studies were conducted in China, one each in Mongolia 
and South Korea. Considering the involved outcomes, we 
focused on fatigue, which is the primary outcome. Likewise, 
there are other secondary outcomes, like the quality of life, 
immune indicators, blood indicators, inflammatory factors, 
hormone indicators, sleep quality, anxiety, and depression. 
Furthermore, three [25–27] reported a 4-week follow-up 
period among twenty-nine RCTs.

Treatment interventions

All of the studies used indirect moxibustion. Two RCTs 
[33, 45] used moxa sticks, four [30, 41, 47, 52] applied 
ginger-partitioned moxas, three [26, 28, 49] utilized infra-
red lasers, three [29, 34, 42] exploited thermal boxes, 

http://www.training.cochrane.org/handbook
http://www.training.cochrane.org/handbook
https://gradepro.org/
https://gradepro.org/
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two [32, 53] employed moxa cones, four [38, 39, 44, 51] 
availed wheat-grain size cones, eight have access to the 
governor vessel moxibustion [31, 36, 37], thunder-fire 
moxibustion [40, 46, 48], herbal cake–separated moxibus-
tion [50], heat-sensitive moxibustion [43], respectively, 
and the remaining study [27, 35] used a combination of 
moxibustion techniques. The choice of the acupoint for 
moxibustion treatment was inspired by traditional Chinese 
medicine theory across all RCTs, and the explanation for 
the selection was described in the respective trial. Each 
session lasted 15 to 30 min, and the time length of moxi-
bustion therapies ranged from 5 to 8 weeks. Both fixed 
and individual acupoints determined by the practitioner 
were used in two randomized trials [28, 50], and the others 
[25–27, 29–49, 51–53] preferred the fixed one. Besides, we 
analyzed the acupoints adopted in trials, and the findings 
are as follows: Zusanli ST36 was the most preferred acu-
point (58.62%). Moreover, Qihai RN6 (44.83%), Guany-
uan RN4 (44.83%), Zhongwan RN12 (27.59%), Shenque 
RN8 (24.14%), Sanyinjiao SP6 (10.34%), and Yongquan 
KI1 (10.34%) were commonly used acupoints. Addition-
ally, the combination of Qihai RN6, Guanyuan RN4, and 
Zusanli ST36 was the highest frequency acupoints adopted 

in studies (27.59%). Table 2 displays the specifics of moxi-
bustion regimens.

Risk of bias in eligible studies

Twenty-nine RCTs were assessed according to the RoB 2.0 
tool, of which two were regarded as having a “low risk of 
bias” and the rest rated as “some concerns” (Fig. 2). Overall, 
the studies’ quality was moderate (Fig. 3). Due to a lack of 
detail in the studies, the risk of bias from allocation conceal-
ment was unclear in nineteen of them [25, 30–32, 34, 35, 37, 
39–42, 44–48, 50, 52, 53]. Although these 19 RCTs did not 
state whether or not participants were aware of the group-
ing during the trial, none of the studies presented additional 
interventions that were inconsistent with the trial. Given the 
lack of participants (the dropout rate in a single study was 
more than 5 percent) in three RCTs [39, 48, 51], the risk 
of attrition bias was unclear. Meanwhile, there was scant 
evidence that missing outcome data did not influence the 
outcome. The implementation of blinding, on the other hand, 
was the most difficult domain involved. The blinding of the 
practitioner was inapplicable given the characteristics of 
moxibustion, and the results of the ROB finding indicated 

Fig. 1  The procedure for select-
ing studies
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that the depiction of blinding of participants and personnel 
seemed to be unclear or low. Besides, twenty RCTs made no 
mention of whether or not the assessors were aware of the 
interventions provided to study participants (Fig. 3).

Primary outcome: fatigue

Overall effects of moxibustion on fatigue

An individual study [39] could not be used for the meta-
analysis because it only provided scores for each dimension 
of the fatigue scale, not the overall score. We attempted to 
contact the study’s author but were unable to obtain the nec-
essary data to conduct the analysis. Finally, we conducted 
a meta-analysis of 28 articles [25–38, 40–53]. Of these 28 
RCTs, 24 RCTs were in the control group using routine care, 
3 RCTs were in the sham moxibustion group, and one was 
in the blank control group. As a result, we pooled data sepa-
rately based on the control group.

All trials [25–38, 40–53] reported that moxibustion was 
effective in relieving CRF, and the moxibustion was found to 
be superior to the control group in a random-effects analysis 
(Fig. 4 and Fig. 5). The results of the routine care group 
revealed a large (SMD =  − 1.66, 95% CI =  − 2.05, − 1.28) 
and significant (p = 0.000) overall effect size. The degree 
of heterogeneity among the studies was high (I2 = 92.5%) 
(Fig. 4). However, the overall effect size of the sham moxi-
bustion group was SMD =  − 1.33 (95% CI =  − 1.61, − 1.05, 
p = 0.000, I2 = 0.0%) (Fig. 5).

Lung cancer versus other cancers

Cancer types were divided into two parts, one was other 
cancers [25–37, 41, 42, 44, 45, 47–49, 52, 53], and the other 
was lung cancer [38, 40, 43, 46, 50, 51]. Figure 6 reveals that 
95% confidence intervals overlapped partially, which con-
cluded that we could not achieve a positive result on whether 
moxibustion prevails for lung cancer patients or others.

Secondary outcomes: quality of life

As shown in Fig. 7, the pooled data from 16 studies [25, 28, 
32–37, 39, 42, 44, 46, 48, 50, 52, 53] demonstrated a large 
effect of moxibustion on quality of life (SMD = 2.15, 95% 
CI = 1.39, 2.91; p = 0.000). The studies’ heterogeneity was 
high (I2 = 96.0%).

Secondary outcomes: others

Blood indicators

The pooled data from 5 studies [35, 37–39, 44] demon-
strated a moderate (WMD = 0.77, 95% CI = 0.41, 1.13) Ta
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and significant (p = 0.000) effect size on WBC, with small 
heterogeneity across studies (I2 = 16.3%), as shown in Sup-
plementary Fig. 1. Furthermore, 2 studies [37, 40] found a 

moderate (WMD = 0.58, 95% CI = 0.28, 0.87) and signifi-
cant (p = 0.000) effect size on RBC (Supplementary Fig. 2), 
and large heterogeneity (I2 = 68.1 percent) across studies. 

Fig. 2  Summary of risk of bias 
judgments for each study
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Furthermore, 2 studies [38, 39] found a large (WMD = 33.04, 
95% CI = 15.53, 50.55) and significant (p = 0.000) effect 
size on PLT (Supplementary Fig. 3), with no heterogeneity 
across studies (I2 = 0.0%). Furthermore, data from 3 studies 
[35, 42, 43] revealed a large (WMD = 2.89, 95% CI = 0.93, 
4.86) and significant (p = 0.004) effect size on NK (Supple-
mentary Fig. 4). There was only a small amount of variation 
between the studies (I2 = 19.2%). In addition, HGB outcomes 
were reported in 6 studies [35, 37–40, 44] (Supplementary 
Fig. 5). The overall effect size was significant (p = 0.001) 
and large (WMD = 7.68, 95% CI = 3.05, 12.31). The studies 
showed significant heterogeneity (I2 = 72.8%). Furthermore, 
the pooled data from 2 studies [35, 36] revealed a moder-
ate effect (WMD = 0.67, 95% CI = 0.14, 1.19) in favor of 

the moxibustion intervention on LY, which was significant 
(p = 0.012) (Supplementary Fig. 6). The studies had a high 
degree of heterogeneity (I2 = 73.9%). Three studies [35, 37, 
44] found a non-significant (p = 0.132) effect size on NEUT 
(Supplementary Fig. 7).

Immune indicators

The data from 5 studies [35, 37, 42, 43, 46] showed a 
large (WMD = 4.98, 95% CI = 3.17, 6.79) and significant 
(p = 0.000) effect size on  CD3+ (Supplementary Fig. 8). 
There was no heterogeneity across the studies (I2 = 0.0%). 
The pooled data from 3 studies [37, 43, 46] demonstrated 
a large (WMD = 7.07, 95% CI = 5.78, 8.36) and significant 

Fig. 3  Summary of risk of bias 
judgments presented as percent-
ages across all included studies

Fig. 4  Effect of moxibustion on 
cancer-related fatigue (routine 
care group)
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(p = 0.000) effect size on  CD4+ (Supplementary Fig. 9), 
with no heterogeneity across studies (I2 = 0%). Pooling data 
from 2 studies [37, 43] showed a large (WMD =  − 6.13, 95% 
CI =  − 8.64, − 3.63) and significant (p = 0.000) effect size 
in  CD8+ (Supplementary Fig. 10). There was moderate het-
erogeneity across the studies (I2 = 51.1%). To determine the 
effect of moxibustion on CD4 + /CD8 + , data from 4 studies 
[35, 37, 42, 43] were pooled (Supplementary Fig. 11). The 
magnitude of the overall effect (WMD = 0.38, 95% CI = 0.15, 
0.62) was small but significant (p = 0.002). The studies had 

a high degree of heterogeneity (I2 = 78.5 percent). The com-
bined data from 2 studies [33, 40] revealed that moxibus-
tion had a significant effect on ALB (WMD = 3.54, 95% 
CI =  − 1.48, 8.56; p = 0.167) (Supplementary Fig. 12). The 
studies’ heterogeneity was significant (I2 = 96.7%). The 
overall effect sizes of CD3 + CD4 + [35, 42] (Supplemen-
tary Fig. 13) and CD3 + CD8 + [35, 42] (Supplementary 
Fig. 14) were non-significant (CD3 + CD8 + : p = 0.858, 
CD3 + CD4 + : p = 0.271), tending to favor moxibustion and 
control interventions equally.

Fig. 5  Effect of moxibustion 
on cancer-related fatigue (sham 
moxibustion group)

Fig. 6  Effect of moxibustion on 
subgroup analysis based on the 
cancer types
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Hormone indicators

For Cor, 4 studies [34, 41, 48, 53] were included (Supple-
mentary Fig. 15). The overall effect size was significant 
(p = 0.000) and large (WMD = 48.48, 95% CI = 40.67 to 
56.28). The studies’ heterogeneity was high (I2 = 80.9%). 
The meta-analysis of ACTH [34, 41, 48] revealed a large 
(WMD =  − 42.93, 95% CI =  − 45.52 to − 40.34) and signifi-
cant effect size (p = 0.000), and there was no heterogeneity 
between the studies (I2 = 0.0%) (Supplementary Fig. 16).

Inflammatory factors

The results of 2 studies [30, 53] on TGF-β were combined 
to determine the effect of moxibustion on TGF-β (Supple-
mentary Fig. 17). The magnitude of the overall effect was 
large (WMD =  − 26.41, 95% CI =  − 55.77, 2.94), but not 
statistically significant (p = 0.078). The studies showed sig-
nificant heterogeneity (I2 = 97.6%). To determine the effect 
of moxibustion on TNF-α, data from 3 studies [30, 48, 53] 
were pooled (Supplementary Fig. 18). The overall effect size 
was large (WMD =  − 38.89, 95% CI =  − 83.65, 3.88) and 
non-significant (p = 0.074). Heterogeneity across the studies 
was extensive (I2 = 98.8%).

Follow‑up period

The majority of trials either did not specify a follow-up 
period or explicitly limited the assessment to the time of 
moxibustion treatment. Finally, only 3 RCTs [25–27] in the 
included studies reported a follow-up period, which was 

4 weeks. However, the control group in one RCT [26] was 
given sham moxibustion, while the control groups in the 
other 2 RCTs [25, 27] were given routine care. Therefore, 
we only combined 2 RCTs whose control group was rou-
tine care. In trials [25, 27] that reported a 4-week follow-up 
period after the cessation of moxibustion therapy, there was 
a significant difference in fatigue scores (SMD =  − 1.50, 
95% CI =  − 1.87, − 1.13, p = 0.000, I2 = 0.0%) (Fig. 8).

Meta‑regression

Meta-regression analyses were conducted in an attempt to 
explain some of the observed heterogeneity. Meta-regression 
analysis in this study showed that the duration of interven-
tion had a significant impact on heterogeneity (p = 0.021). 
Measuring tools and the modalities of moxibustion did not 
significantly impact fatigue in these analyses.

Subgroups

To clarify the potential discrepancies, we performed a sub-
group analysis based on intervention duration. According 
to the duration of the intervention (Fig. 9), there were few 
overlaps in 95% confidence intervals of short-term effects 
(< 1 month) [25, 28, 31, 32, 34, 35, 38, 42–47, 50, 52, 53] 
and long-term effects (> 1 month) [27, 30, 33, 36, 37, 40, 
41, 48]. It was determined that more high-quality studies 
comparing short-term and long-term interventions should 
be conducted.

Fig. 7  Impact of moxibustion 
on quality of life
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Sensitivity analysis

Sensitivity analysis revealed that when each study was 
excluded from the analysis, there was no significant change 
in the pooled data.

Publication bias

A visual examination of the funnel plot on fatigue revealed 
significant asymmetry (Fig. 10). Egger’s test of publication 

bias on fatigue yielded a P-value of 0.00. Consequently, we 
reconducted the meta-analysis via the trim-and-fill compu-
tation. As a result, the combined effect size estimates did 
not change significantly, indicating that the outcomes were 
relatively robust.

Adverse effects

Only 13 of the included trials mentioned adverse events 
related to moxibustion, of which 5 trials had no adverse 

Fig. 8  Effect of moxibustion 
during follow-up

Fig. 9  Effect of moxibustion 
on subgroup analysis based on 
intervention duration
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events, and the remaining 8 trials reported a total of 2 mild 
burns, 3 mild local erythema, 8 mild blisters, 1 instance of 
skin allergy, and 1 case of systemic fever and sore throat. It 
was worth noting that none of these adverse reactions was 
treated with special treatment, and all spontaneously disap-
peared in 1–2 days.

Evaluating the body of evidence

As summarized in Table 3, we evaluated the body of evi-
dence’s certainty using the criteria proposed by Ryan and 
Hill (2016), including reasons for downgrading the quality 
of the evidence. The evidence was all rated as being of low 
or very low quality.

Discussion

Main findings

This systematic review aimed to see how effective and safe 
moxibustion is for treating CRF. All trials reported that mox-
ibustion significantly improved CRF. Noteworthily, fatigue, 
quality of life, blood indicators, and inflammatory factors of 
cancer patients were statistically significant with substantial 
heterogeneity. Despite subgroup analysis being conducted, 
heterogeneity still existed in these comparisons. The vari-
ous acupoint selection schemes and therapeutic manipula-
tion may lead to unresolved heterogeneity. Moreover, given 
the potential risk of bias and the tiny proportion of eligible 
RCTs, conclusive evidence of the efficacy of moxibustion 
in the treatment of CRF is difficult to come by. In addi-
tion, there is no denying that the level of evidence currently 

available has been assessed as “low” or “very low” by the 
GRADE system. This dramatically reduces the reliability 
and power of the evidence, suggesting that these positive 
findings should be interpreted with caution. As a result, the 
efficacy of moxibustion in the treatment of CRF needs to be 
further explored.

As for the safety of moxibustion, only 13 included trials 
mentioned adverse events related to moxibustion, of which 
5 trials had no adverse events, and the remaining 8 trials 
reported a total of 2 mild burns, 3 mild local erythema, 8 
mild blisters, 1 instance of skin allergy, and 1 case of sys-
temic fever and sore throat. It was worth noting that none 
of these adverse reactions was treated with special treat-
ment, and all spontaneously disappeared in 1–2 days. For 
this reason, due to insufficient evidence, the conclusion of 
the safety of moxibustion treatment needs to be confirmed 
by further research.

Interpretation of the findings

Cancer-related fatigue is a typical symptom of cancer 
patients caused by a complex combination of factors that 
occurs during the entire tumor development, treatment, 
and prognosis phase. CRF differs from regular physical 
weariness in that it is not greatly eased by rest or sleep 
and lasts a long period during treatment and rehabilitation. 
The physical, psychological, and social functions of the 
patient are seriously harmed, lowering the patient’s quality 
of life. Moxibustion has attracted extensive attention for 
its usage in the treatment of a variety of health issues in 
China. It entails employing the energy of burning moxi-
bustion to trigger acupoints or particular surface areas to 
alleviate the patient’s ailments. The therapeutic effects of 

Fig. 10  Funnel plot of ran-
domized controlled trials on 
fatigue
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moxibustion, according to descriptions in ancient Chi-
nese literature, are related to improving the symptoms of 
“weakness” in patients and preventing human diseases. As 
a consequence, moxibustion can be used to treat a variety 
of conditions, including CRF.

Moxibustion resulted in a significant improvement in 
fatigue in all trials that were included, which may be due 
to the following reasons: First, researchers have attempted 
to elucidate the mechanism of moxibustion throughout 
the treatment of fatigue in animal studies [54, 55], which 

Table 3  Grading system according to GRADEpro

a 75% ≤ I2 ≤ 100%
b Visual inspection of the funnel plot identified substantial asymmetry
c The sample size of the included studies was less than 400 participants
d Included studies were less than 9 pieces
e 50% ≤ I2 < 75%

Outcomes Design Certainty assessment No. of 
participants 
(studies)

Effect (95% CI) Certainty of 
the evidence 
(GRADE)Risk of bias Inconsist-

ency
Indirect-
ness

Impreci-
sion

Publication 
bias

Fatigue RCT Not serious Very 
 seriousa

Not serious Not serious Strongly 
 suspectedb

1894 (24 
RCTs)

SMD =  − 1.66, 
(− 2.05, − 1.28)

⨁◯◯◯
Very  lowa,b

Quality of life RCT Not serious Very 
 seriousa

Not serious Not serious Strongly 
 suspectedb

1066 
(16RCTs)

SMD = 2.15, (1.39, 
2.91)

⨁◯◯◯
Very  lowa,b

WBC RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

244 (5 
RCTs)

WMD = 0.77, (0.41, 
1.13)

⨁⨁◯◯
Lowc,d

RBC RCT Not serious Seriouse Not serious Serious c Strongly 
 suspectedd

162 (2 
RCTs)

WMD = 0.58, (0.28, 
0.87)

⨁◯◯◯
Very  lowc,d,e

PLT RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

107 (2 
RCTs)

WMD = 33.04, 
(15.53, 50.55)

⨁⨁◯◯
Lowc,d

NK RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

210 (3 
RCTs)

WMD = 2.89, (0.93, 
4.86)

⨁⨁◯◯
Lowc,d

HGB RCT Not serious Seriouse Not serious Serious c Strongly 
 suspectedd

343 (6 
RCTs)

WMD = 7.68, (3.05, 
12.31)

⨁◯◯◯
Very  lowc,d,e

LY RCT Not serious Seriouse Not serious Serious c Strongly 
 suspectedd

74 (2 
RCTs)

WMD = 0.67, (0.14, 
1.19)

⨁◯◯◯
Very  lowc,d,e

NEUT RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

137 (3 
RCTs)

WMD =  − 0.45, 
(− 1.05, 0.14)

⨁⨁◯◯
Lowc,d

CD3 + RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

384 (5 
RCTs)

WMD = 4.98, (3.17, 
6.79)

⨁⨁◯◯
Lowc,d

CD4 + RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

294 (3 
RCTs)

WMD = 7.07, (5.78, 
8.36)

⨁⨁◯◯
Lowc,d

CD8 + RCT Not serious Seriouse Not serious Serious c Strongly 
 suspectedd

183 (2 
RCTs)

WMD =  − 6.13, 
(− 8.64, − 3.63)

⨁◯◯◯
Very  lowc,d,e

CD4 + /CD8 + RCT Not serious Very 
 seriousa

Not serious Serious c Strongly 
 suspectedd

273 (4 
RCTs)

WMD = 0.38, (0.15, 
0.62)

⨁◯◯◯
Very  lowa,c,d

ALB RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

257 (2 
RCTs)

WMD = 3.54, 
(− 1.48, 8.56)

⨁⨁◯◯
Lowc,d

CD3 + CD4 + RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

90 (2 
RCTs)

WMD = 1.31, 
(− 1.02, 3.64)

⨁⨁◯◯
Lowc,d

CD3 + CD8 + RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

90 (2 
RCTs)

WMD = 0.25, 
(− 2.46, 2.96)

⨁⨁◯◯
Lowc,d

Cor RCT Not serious Very 
 seriousa

Not serious Serious c Strongly 
 suspectedd

283 (4 
RCTs)

WMD = 48.48, 
(40.67, 56.28)

⨁◯◯◯
Very  lowa,c,d

ACTH RCT Not serious Not serious Not serious Serious c Strongly 
 suspectedd

213 (3 
RCTs)

WMD =  − 42.93, 
(− 45.52, − 40.34)

⨁⨁◯◯
Lowc,d

TGF-β RCT Not serious Very 
 seriousa

Not serious Serious c Strongly 
 suspectedd

130 (2 
RCTs)

WMD =  − 26.41, 
(− 55.77, 2.94)

⨁◯◯◯
Very  lowa,c,d

TNF-α RCT Not serious Very 
 seriousa

not serious Serious c Strongly 
 suspectedd

203 (3 
RCTs)

WMD =  − 38.89, 
(− 83.65, 3.88)

⨁◯◯◯
Very  lowa,c,d
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may be associated with the modulation of inflammatory 
markers and neurotransmitters in the hippocampus, like as 
5-hydroxyethyl amine and dopamine, and the decrease of 
malondialdehyde levels in the blood. Second, patient-cen-
tered subjective results are susceptible to patient preferences 
and expectations. Fatigue is a subjective symptom that is 
difficult to detect using objective diagnostic methods and 
is usually measured using patient-centered questionnaires. 
Patients who favored moxibustion were more likely to volun-
teer to take part in these studies, and patients in each moxi-
bustion group got the same standard of care as those in the 
control group. These factors may result in a higher positive 
response in the moxibustion group compared to the control 
group. Other trials that include subjective measures such as 
symptom severity or quality of life tend to suffer from the 
same problems [56]. In addition, just one trial [29] in this 
study used a sham-controlled placebo moxibustion device to 
evaluate the actual effect of moxibustion. It was performed 
in the same way as the moxibustion group, except that a 
piece of standard double-thick cardboard (combined thick-
ness of 6 mm) was placed on the bottom of the thermal box 
to absorb heat and lower the temperature at the trigger point. 
Several clinical studies [57–60] have used these devices as 
placebos that produce the heat sensation of moxibustion. 
However, appropriate placebo moxibustion is unlikely to 
be conceived and manufactured since the heating effect of 
the sham device may not be inert, and sham acupuncture 
has encountered a similar problem. Perhaps, as a result, the 
majority of moxibustion experiments employed conven-
tional therapy as a control. Performance bias is unavoidable 
in moxibustion trials as long as these active controls are 
used in the absence of an inert placebo. It was simple to 
show that the effect size was larger in the moxibustion group 
than in the control group because none of the studies in this 
study was designed to differentiate the non-specific effects 
of moxibustion.

Implications for study design

Some trials included in this study did not provide appro-
priate baseline data. Baseline imbalances are potentially 
important threats to internal validity and can lead to exag-
gerated estimates of effectiveness [23]. Baseline data, such 
as patient variables (e.g., education level, cognition level, or 
fatigue level) and disease factors (e.g., cancer stage, type of 
cancer, or length of diagnosis), are more likely to influence 
CRF’s therapeutic effect [61, 62]. The majority of the studies 
included in this evaluation, however, did not provide detailed 
baseline data. It is suggested that more strict and standard-
ized research object inclusion criteria should be formulated, 
and the tumor types of the research objects should be unified 
to improve the credibility of the research results.

Moreover, inhalation of smoke from moxibustion may 
also have certain adverse effects on cancer patients. For 
example, cough and dyspnea are common complaints among 
patients with primary or metastatic lung cancer, and moxi-
bustion therapy may negatively affect patients with these 
cancers [63, 64]. As many of the studies in this review 
included patients with primary lung cancer, these patients 
may have pulmonary symptoms, including dyspnea. Of 
concern, no studies mentioned respiratory-related adverse 
events. Given the poor quality of the reports in most of the 
included studies, it is difficult to recommend that each inves-
tigator carefully verify the occurrence of adverse events.

Therefore, a more rigorous study to measure expected 
adverse events is needed before moxibustion may be judged 
safe for CRF treatment. In addition, our study found that 
compared with conventional moxibustion, infrared laser 
moxibustion has no difference in the effect of cancer-related 
fatigue. Therefore, for lung cancer patients, we can choose 
infrared laser moxibustion, which can increase the compli-
ance of participants. To some extent, compliance affects the 
successful implementation of the experimental scheme, the 
quality of clinical research, and the reliability of experi-
mental results. The safety of moxibustion is also difficult to 
determine due to the lack of experimental evidence. Moxi-
bustion treatment requires the operator to be very cautious 
as it can easily burn the skin. A cross-sectional study found 
that moxibustion caused 16.8% of adverse outcomes in clini-
cal trials [65]. Therefore, adverse events need to be properly 
assessed and described to compare the advantages and risks 
of moxibustion for CRF to recommend clinical guidelines.

Furthermore, we recommend certain methodological 
improvements for future studies evaluating moxibustion for 
CRF. First, consideration must be given to appropriate blind-
ing. Due to ethical concerns, it is debatable whether or not 
placebo controls should be used in cancer experiments, and 
many trials involving cancer patients do not use placebo con-
trols. Therefore, certain methodological and ethical criteria 
must be met in placebo-controlled trials involving cancer 
patients [66]. However, because cancer-related fatigue has 
a high rate of placebo response, placebo-controlled clinical 
trials may be acceptable from a methodological standpoint. 
Notably, ethical concerns would have been reduced if the 
placebo group received enhanced usual care or provided 
all groups with the same usual medications and included 
smaller numbers of individuals than the intervention group. 
Therefore, if an appropriate sham moxibustion model is 
designed and developed, placebo-controlled and blinding 
study reviewers are recommended to determine the actual 
efficacy of moxibustion for CRF. Atkinson et al. [67], on 
the other hand, found no clear evidence that patient blinding 
is a source of bias in patient-reported outcomes (PRO), or 
at least that bias significantly affects PRO outcomes. They 
insisted that the use of PRO in clinical studies for cancer 
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patients is essential to directly assess the risk, benefit, and 
value of treatment in cancer patients and that the use of 
PRO should be advocated regardless of whether patients 
are blinded because there is no other implication. It aims to 
provide information by fully capturing the patient’s experi-
ence related to treatment.

In addition, objective indicators need to be used to evalu-
ate the efficacy of moxibustion on cancer-related fatigue. 
Because personal preferences and expectations can affect a 
patient’s perception of fatigue levels, therefore, semi-sub-
jective assessments, such as fatigue-induced reductions in 
working hours, changes in the volume of other routine treat-
ments, economic assessments, as well as subjective assess-
ments, are recommended. Moxibustion has been reported 
to improve immune responses to treat certain diseases, so 
biomarkers of immunity can be assessed [68, 69].

Limitations

This review has several limitations. First, 26 of the 29 trials 
included were from Chinese databases, potentially result-
ing in linguistic bias. Second, we compared infrared laser 
moxibustion to conventional moxibustion in the manage-
ment of cancer-induced fatigue in this study, and the results 
showed that there was no significant difference in efficacy 
between the two interventions. However, due to the lack of 
included infrared laser moxibustion studies, the degree of 
certainty was not high, which may lead to a false negative. 
Therefore, the comparison of the efficacy of infrared laser 
moxibustion and conventional moxibustion in the treatment 
of cancer-induced fatigue needs further exploration. Third, 
follow-up data were lacking to assess long-term efficacy, 
and only 2 studies included in this study followed up with 
patients. Finally, the meta-analysis results were highly het-
erogeneous (PFS-R, CFS, PFS-12, and BFI), which could 
be connected to the type of moxibustion therapy regimen 
used in the experimental group and the control group. All of 
the aforementioned issues may restrict the accuracy of this 
study’s conclusions.

Conclusion

Moxibustion may help patients suffering from cancer-related 
fatigue. However, given the small sample size, low meth-
odological quality, and large inter-study heterogeneity of the 
involved studies, more high-quality, large-scale, multicenter 
controlled trials are needed to validate that moxibustion can 
treat fatigue symptoms while also ensuring patient safety 
and providing more reliable evidence.
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