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Background: Cancer-related fatigue (CRF) is one of the most commonly
reported symptoms impacting cancer survivors. This study evaluated and
compared the effectiveness and safety of acupuncture treatments for CRF.

Methods: We searched PubMed, Embase, Web of Science, Cochrane Library,
China Biology Medicine China National Knowledge Infrastructure, China Science
and Technology Journal Database, and WanfFang Database from inception to
November 2022 to identify eligible randomized controlled trials (RCTs)
comparing acupuncture treatments with sham interventions, waitlist (WL), or
usual care (UC) for CRF treatment. The outcomes included the Cancer Fatigue
Scale (CFS) and Pittsburgh Sleep Quality Index (PSQI), and pair-wise and Bayesian
network meta-analyses were performed using STATA v17.0.

Results: In total, 34 randomized controlled trials featuring 2632 participants were
included. In the network meta-analysis, the primary analysis using CFS illustrated
that point application (PA) + UC (standardized mean difference [SMD] = —1.33,
95% Cl = =2.02, —0.63) had the highest probability of improving CFS, followed by
manual acupuncture (MA) + PA (SMD = -1.21, 95% Cl = —2.05, —0.38) and MA +
UC (SMD = -0.80, 95% ClI = -1.50, —0.09). Moreover, the adverse events of these
interventions were acceptable.

Conclusion: This study demonstrated that acupuncture was effective and safe on
CRF treatment. However, further studies are still warranted by incorporating
more large-scale and high-quality RCTs.

Systematic review registration: https://www.crd.york.ac.uk/PROSPERO,
identifier CRD42022339769.
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Introduction

Cancer-related fatigue (CRF) is one of the most commonly
reported symptoms impacting cancer survivors (1). CRF is
estimated to occur in up to 90% of patients with cancer during
active treatment and 27%-82% of patients after treatment (2). CRF
is a common subjective symptom in patients with cancer that
usually manifests as weakness, low endurance, and high energy
consumption that cannot be relieved by sleep and rest (3). Differing
from general fatigue, CRF is accompanied by a series of painful
symptoms such as sleep disorders and mental fatigue that reduce
patients’ tolerance, interfere with treatment, and seriously affect the
quality of life and survival of patients. The incidence of insomnia in
tumor-related diseases ranges from 18% to 68% (4, 5). Psychological
pressure and negative emotions can easily cause fatigue symptoms,
and the development of fatigue symptoms also aggravate the
negative emotions of patients. Therefore, the management of CRF
and its common comorbid symptoms (e.g., sleep disturbance) is an
urgent issue during cancer treatment.

The etiology of CRF is multifactorial, and it consists of
physiological, biochemical, and psychological factors that usually
coexist and have additive effects. CRF can be attributed directly to
cancer itself as well as its complications, the side effects of
treatments, and patients’ comorbidities and psychosocial factors.
CRF probably starts in the skeletal muscles because of a progressive
reduction of physical activity (sometimes with physical
interruption), but the brain is also critical as a central regulator of
fatigue perception. A recent review found a positive correlation
between fatigue and the circulating levels of inflammatory markers;
in particular, interleukin (IL)-6, IL-1, and neopterin levels were
significantly associated with CRF (1, 6, 7). The complexity of the
etiological factors makes CRF difficult to treat. Conventional
medical approaches can provide relief for some of the
abovementioned symptoms, but often, solutions are limited (8, 9).
The lack of proven effective treatments for CRF in conventional
medical care leaves this common and distressful illness
underreported and undertreated (10).

Acupuncture is widely used in palliative cancer care among
Chinese populations. CRF is equivalent to the category of deficiency
syndrome in traditional Chinese medicine. It is the main
pathogenesis of the insufficiency of Zang-fu organs, qi and blood,
Yin and Yang, and exhaustion after long deficiency (11). Numerous
systematic reviews and meta-analyses (8, 12-14) suggest that
acupuncture has clinical applications in the management of CRF.
It was reported that acupuncture is commonly used to treat CRF to
improve quality of life in patients with cancer (3, 15-25). However,
are all types of acupuncture therapy efficacious in treating cancer-
related symptoms and which acupuncture therapies provide the
greatest efficacy? As an extension of pairwise meta-analysis of two
treatments, network meta-analysis has recently attracted many
researchers in evidence-based medicine because it simultaneously
synthesizes both direct and indirect evidence from multiple
treatments and thus facilitates better decision making. The
Bayesian hierarchical model is a popular method to implement
network meta-analysis, and it is generally considered more
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powerful than conventional pairwise meta-analysis, leading to
more precise effect estimates with narrower credible intervals (26,
27). We conducted a network meta-analysis of randomized
controlled trials (RCTs) (3, 16, 19-25, 28-52) to determine the
efficacy of acupuncture therapies in CRF.

Methods

The reporting of this Network Meta-analysis follows the
Preferred Reporting Items for Network Meta-analysis (PRISMA)
statement (53, 54).

Protocol and registration

This network meta-analysis was registered on the PROSPERO
platform (number: CRD42022339769) and reported following the
Preferred Reporting Items for Systematic Reviews and Meta-
Analysis checklist (55).

Eligibility criteria and exclusion criteria
Types of studies

All articles reporting RCTs published in English or Chinese
were eligible without any regional and publication restrictions. The
first period of the randomized cross-over trials was applied.
Conversely, non-randomized clinical studies, quasi-RCTs, cluster
RCTs, case reports, and studies for which no data were available
were excluded.

Types of participants

Trials enrolling adults with any type of cancer (=18 years) were
eligible. All cancer types were included because we assumed that
CREF is a general cancer problem and that the working mechanisms
and effects of the different interventions targeting CRF would be
similar across all cancer diagnoses.

Types of interventions
Acupuncture therapies were considered, including manual
acupuncture (MA), electroacupuncture (EA), point application

(PA), acupressure (AU), and transcutaneous electric acupoint
stimulation (TEAS).

Types of comparators

The control interventions included conventional treatment,
usual care (UC), Chinese medicine (CM), sham acupuncture
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(SA), waitlist (WL), or no intervention, as well as other techniques.
Laser acupuncture, acupoint injection, moxibustion, and
transcutaneous electrical nerve stimulation were excluded.

Types of outcome measurements

We included studies that covered at least one of the relevant
outcomes. Our network meta-analysis primarily aimed to compare
and rank the efficacy of acupuncture methods using the Cancer
Fatigue Scale (CFS) and Pittsburgh Sleep Quality Index (PSQI).
Using the CFS score, the primary acceptable outcomes were fatigue
symptoms, as numerous previous studies reported the use of fatigue
scales including the Revised Piper Fatigue Scale (56, 57), Piper
Fatigue Scale, Brief Fatigue Inventory (56), and Karnofsky
Performance Status (58). We divided fatigue into three levels:
mild, 1-3 points; moderate, 4-6 points, and severe, 7-10 points
(19). Regarding the secondary outcome, sleep quality was assessed
using PSQI before and after the intervention. The 19-item PSQI
instrument produces a global sleep quality score and seven specific

10.3389/fonc.2023.1071326

component scores: quality, latency, duration, disturbance, habitual
sleep efficiency, use of sleeping medications, and daytime
dysfunction. Global scores range from 0 to 21, with higher scores
indicating worse sleep quality and greater sleep disturbance (59).

Search strategy
Searching strategies

Eight databases, including PubMed, Embase, Web of Science,
Cochrane Library, China Biology Medicine, China National
Knowledge Infrastructure, and China Science and Technology
Journal Database, were used (Figure 1). Databases were
systematically searched from inception to November 2022 for
correlative RCTs using the following keywords: “cancer related
fatigue,” “cancer associated fatigue,” “acupuncture,”

» <«

“electroacupuncture,” “point application,” “TEAS,” “transcutaneous

» o«

electric acupoint stimulation,” “electroacupuncture,” “acupressure,”

“randomized controlled trials,” and “RCT.” Two reviewers first
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FIGURE 1
The PRISMA flow chart of selection process.
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screened the literature by scanning the titles and abstracts and then
read the full text of potentially eligible trials to decide whether they
should be included in the meta-analysis. The database search strategy is
presented in Appendix Supplementary Materials.

Study selection and data extraction

Data were extracted by two reviewers independently.
Disagreements concerning data extraction were resolved by
discussion. TH and YHC independently screened titles, abstracts,
and keywords to identify duplicate trials and clearly ineligible
studies for exclusion. Subsequently, the full text of the studies was
examined to ensure that they met the inclusion criteria.
Disagreements regarding study eligibility were resolved by a
third reviewer.

The risk of bias of methodological quality was assessed using the
Cochrane Risk of Bias (ROB2) Tool. This tool comprised six parts
(randomization process, deviations from intended interventions,
missing outcome data, measurement of the outcome, selection of
the reported result, and overall bias) and ranked the methodological
quality as some concerns, low risk, or high risk. A third party (ZW
or FL) was consulted to assist in the final decision-making process.
The ROB 2 plot was generated using the revised Cochrane risk of
bias tool for randomized trials (RoB2).

Data synthesis and statistical analysis

RevMan 5.3 was used to analyze the data. Pre-post differences
were used as outcome indicators for each included study. Further,
three-arm RCTs were separated into two arms for all possible
combinations in the meta-analysis. The fixed-effects model
utilized the Mantel-Haenszel procedure; otherwise, the random-
effects model adopting the Der Simonian-Laird procedure was
used. The I” statistic and p value were used to identify and
measure the heterogeneity among the studies. Low, moderate, and
high heterogeneity were indicated by I* values of <25%, 25%-50%,
and >50%, respectively. P < 0.1 was considered indicative of
significant heterogeneity (60, 61). All data were analyzed with a
95% confidence interval (CI). We first performed pair-wise meta-
analysis, followed by network meta-analysis. Pair-wise meta-
analysis compared acupuncture treatment to the control. For
continuous data, we calculated the standardized mean difference
(SMD) or mean difference (MD) between treatments for CFS and
PSQI scores. Cohen benchmarks for interpreting the magnitude of
the SMD scores were used, where a result of <0.20 is considered a
small effect, 0.50 is defined as moderate, and a large effect is >0.80
(62). A sensitivity analysis was performed to assess the robustness of
the results in CFS and PSQI scores. This step repeated the primary
analysis with a modified dataset based on assumptions of quality or
study size. This led us to investigate whether these factors might
have any effect on the main results. The sensitivity analysis was
performed using STATA 17.0 software. The statistical method was
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used to assess the stability of results from direct comparisons to
verify whether the NMA results were reliable.

Publication bias

We generated a funnel plot to provide digital-based modeling of
the results and eliminate bias (63).

Quality of evidence

Using Grades of Recommendations, Assessment, Development,
and Evaluation (GRADE) (64), the overall quality of evidence was
assessed and ranked as high, moderate, low, or critically low.

Results
Selection of eligible studies

After the primary search process, we identified 4331 potentially
relevant studies from these databases. After eliminating 465
duplicates as well as animal studies, reviews, and protocols, 45
articles were retained. Following a full-text assessment, 11 articles
were excluded, and 34 RCTs were included in this systematic
review (65).

Characteristics of the included studies

Of the studies included in the final Bayesian meta-analysis, 18
RCTs (3, 15, 17,21, 22, 24, 25, 32, 35-38, 42, 43, 47, 48, 52, 66) were
published in Chinese, whereas 16 RCTs (16, 19, 23, 29-31, 34, 39—
41, 44-46, 49-51) were written in English. The studies also included
four three-arm (40, 42, 43, 48) and 29 two-arm studies. All 34
articles were published between 2006 and 2022, and they included a
total of 2632 participants. Among the 34 trials, the mean age of the
included patients ranged 43.12-69.73 years. Meanwhile, 33 studies
provided details of the treatment acupoints, and all trials described
the insertion technique. The interventions in these studies included
MA, MA + UG, EA, AU + PA, PA, PA + UC, AU, TEAS, TEAS +
UC, and other combinations with UC (including cancer-related
drugs, CM, cognitive behavioral therapy, and waitlist [no
intervention]). The detailed information of the included studies is
presented in Table 1.

Risk of bias among the included RCTs

The Cochrane ROB 2 Tool was used to assess the quality of all
34 trials included in our study. According to RoB 2, Two RCTs (40,
48) were rated as having some concerns regarding the risk of bias,
and 17 RCTs (16, 20, 23, 24, 29, 31, 34, 37-39, 41, 44, 46, 47, 49-51)
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TABLE 1 Characteristics of included studies.

country

sample
size

Age
(Year)

Gender
(M:F)

Treatment group

Control group 1

Control
group 2

Duration of treatment

Outcome

Course
of dis-
eases

Type of interven-
tion

Outcome
observation
time

Adverse events

Cheng China 14/14 58+5.2/ 13:15 MA on LI4, Ren6, ST36, KI3, SP6 SA Twice per week for 4 BFI/FACT / / 2w/4w/6w No adverse
2017 62+4.3 weeks events
SL Luo China 35/35 63.41 36/34 Ear acupressure Shenmen, Subcortex, Heart uc Acupoints twice a day Piper/ 1.52 Lung cancer 5d /
2021 +0.84/ +conventional treatment press once for 1 min, 5 treatment +0.42/
63.52 days change to the other compliance 1.75
+1.88 ear score/QLQ- +0.51
C30
Smith Australia 10/10/ 55+8.8/ MA on KI3, K127, ST36, SP6, CV4, CV6 SA Wait list twice weekly for 3 weeks BFI Breast cancer 2W/4W/6W No adverse
2016 10 53+12.5/ control were and then weekly for the events
58+7.5 offered final 3 weeks.
acupuncture
after this
time.
LJ Tao China 32/33 6391 + 31/34 MA on ST36, SP6, PC6, RN4, LR4, KI3, HT7, ucC Once a day for 7 days BFI/KPS/ (22.1 Lung cancer:10, 2w /
2020 7.92/ GB12 treatment +10.4/ Liver cancer:3,
61.30 + compliance 21.9 Intestinal
10.03 score +10.5)m cancer:6, Ovarian
cancer:5,
Pancreatic
cancer:1 and
others
XY Wang China 50/50 56.27 57/43 MA on Du20, Du26, KI1, L4, SP6+ PA on RN22, uc The application lasted for PFS 16.81 Esophageal cancer 2w, 4w /
2021 +20.53/ PCe6, KI1 5h, once a day +6.03/
52.64 16.52
+19.33 +5.96
Atefeh Iran 30/30/ PA 53/37 AU on LI4, ST36, SP6 all points at a No VAS score GI, Breast, immediately
Ghanbari 30 (50.43 distance of 1.5 cm intervention of fatigue Leukemia,
Khanghah +15.03) from the main Lymphoma, MM
2019 /S(51.83 acupoints were Osteosarcoma,
+12.8) pressed Lung, Ovary and
/C(54.10 Cervix, Ovary and
+15.47) Cervix
Lu Lin China 34/32/ 59.50 41/27 Five ear PA on (the lung, Shen Men, subcortex, Control group in usual care 4-6 times per session, 5 CFS/PSQI/ / lung cancer ow No adverse
2019 34 +9.21/ liver and spleen) place of Shenmen sessions for 3 treatment SAS events
61.85 Vaccariae
+8.48
Suzanna USA 94/96 AU on DU20, Ren6, LI4, ST36, SP6, and KI3 HT7, PC6, and usual care once daily for 6 weeks BFI/PSQI/ Breast cancer or 3w/ow Six adverse
M. 2016 LV3 LQTQL skin cancer events in
acupressure
treatment
Chao USA 16/15 5892 0:49 Ear AU on Shenmen, Sympathetic, Occiput, SA Ear AU 4 APA treatments once a BFI Breast cancer or 4w/8w 21/31
Hsing Yeh +10.93 Subcortex nervous, Neurasthenia points, week for 4 weeks. Skin cancer
2015 Corresponding points related to location of body
pain (varied for each participant)
Jun J. Mao USA 22/22/ 57.56 4/67 EA group, at least 4 local points two pairs of SEA 10 real 10 treatments for 8 weeks. BFI/PSQI/ Breast Cancer 4w/8w/12w /
2013 23 +10.1/ electrodes were connected at the needles adjacent acupuncture HADS-
(Continued)
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TABLE 1 Continued

Study

country

sample
size

Age
(Year)

Gender
(M:F)

Treatment group

Control group 1

Control
group 2

Duration of treatment

Outcome

Course
of dis-
eases

Type of interven-
tion

Outcome
observation
time

Adverse events

60.96 to the painful joint(s) with 2-hertz treatments Anxiety/
+6.5)/ electrostimulation after 12 HADS-
60.6+8.2 weeks Depression
Denise Hong 15/15 61.8 + 6/24 AU on PC6, ST36, SP6, GV20, HT7, CV4, K13, ucC BFI/PSQI/ 45.71 + Colorectal:7/ 4w/8w No adverse
Shuk Ting Kong, 9.92/ LV3, GB20, GB23, L4 HADS- 46.7 lung:12/breast:10/ events
Cheung China 5893 + anxiety/ /3243 + prostate:1
2019 11.11 HADS- 19.23
depression/
FACT
Alexander UK 15/16/ 534 0/47 MA+AU on ST36, SP6, LI4+Usual Care ucC six sessions for 6 weeks. MEFI/ Range:4- Breast Cancer 6w
2006 16(MA/ +13.1 HADS/ 58/
PA/ FACT-B range:
Sham) 2-69
months
Xiu-ting China 26/24 55.62 33/27 MA on ST36, CV4, CV6, ucC 1 day before PFS/ Intestinal cancer 3w/6w No adverse
DU 2020 +12.04/ chemotherapy, 1,2,3 of EORTC- events
55.62 chemotherapy.8 treatment QLQ-C30
+12.04
Judith USA 16/11 54(9.1)/ / EA on KI3, SP6, LI4, ST36, Ren6, CV6. KI3 using SEA once to twice per week FACT/SF- All subjects except 3w/6w/10W No adverse
Balk 2009 53.7(9.0) low-frequency electrical stimulation (1 Hz) for 6-week 36 one had breast events
cancer; the one
remaining patient
had endometrial
cancer.
Ulkit Turkey 15/16 69.73 + 11/20 AU on LI4, SP6, ST36 WL three minutes twice daily, PFS 5.33 Breast Cancer:12, 4w
Ozdemi 4.72/ for four weeks. +5.55/ Colon Cancer:5,
2021 70.37 + 6.90 Lung Cancer:3,
5.52 +6.54 Lymphoma:6,
Rectal Cancer:2,
and others:3
XP Liu China 62/62/ 531 ~78 35:27/ PA on ST36 +CM (Bazhen decoction) CM ucC 14 days as a course of BFI/ QLQ- / 21 cases of small 6w 11 serious
2022 62 (56.72 34:28/ treatment, 2 course of C30/ CD3", cell lung cancer, adverse events
+10. 30) 35:27 treatment. CD4", 18 cases of colon
CD8*, cancer and 23
cases of breast
cancer
MT Zhu China 33/32 58.0 27/33 PA RN8+Ear AU Shenmen, spleen, stomach uc 2 weeks as a course of PES/WBC/ 4.60 + lung cancer:12/ 8w /
2021 +9.20/ treatment, 2 courses of RBC/Hb/ 2.90/ breast cancer:5/
58.76 treatment. PLT/ 3.60 + liver cancer:7/
+10.40 treatment 225 colon cancer:3
compliance and others
score
Y Li 2020 China 55/53 59.85 55/53 Treated with TEAS RN4, RN6, RN12, PCé6, ST36, ucC 20 minutes one time, PFS/FACT- lung cancer:28/ 5d /
+10.34/ SP6 once a day, for 5 days G breast cancer:7/
56.83 stomach
+11.06 cancer:15/colon
(Continued)
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TABLE 1 Continued

Study country

sample
size

Age
(Year)

Gender
(M:F)

Treatment group

Control group 1

Duration of treatment

Outcome

Course
of dis-
eases

Type of interven-
tion

cancer:40 and

Outcome
observation
time

Adverse events

others
LY Guo China 40/40/ 51 + 5.5/ 0:120 MA in PC6, ST36, RN4, RN6 CM Once a day, 3 times a PES Ovarian 3w /
2014 40 52+3.7/ week, a total of 3 weeks. \treatment cancer:50/Cervical
53+6.2 compliance cancer:42/
score Endometrial
cancer:28
MW Yu China 36/36 50.2 0:72 MA in PC6, ST36, SP6, GV20, RN6 SA Treatment was given PFS/PSQI/ Breast cancer 4w/8w /
2017 +8.0/ twice a week for 4 weeks, HADS/
51.4+8.4 ECOG/
HADS
Y Su 2016 China 30/30 60+11/ 32/28 MA on RN6, RN4, ST36, GB39, SP10, KI3 ucC Once a day treatment of KPS/WBC/ / lung cancer:19, 14d /
62+6 14 d. lymphocyte/ Stomach
HB/PLT/ cancer:10, Breast
treatment cancer:8,
compliance Pancreatic
score cancer:8, and
others:16
LL Yin China 54/54 43.12 55/53 MA + PA on ST36, SP6, KI1, EX-HN11, DU20, ucC Once a day,4h, for 7d. PFS/QOL / Esophageal 7d
2021 +5.14/ Du26+PA:KI1, RN8 Cancer
44.19
+4.98
Deng 2013 USA 47/50 54/53 80/17 MA on CV6, CV4, KI3, ST36, SP6, LI11, HT6 SA once weekly true or sham BFI, HADS, / Breast Cancer, 4w /
acupuncture for 6 weeks. FACT Cervical, CNS,
Endometria and
others
YF Luan 30/30 51.7 PA with CM in LR3, PC6, SP6, KI1 ucC For 10 d, one course of PES/PSQI Breast cancer 3
2021 +6.3/ treatment was given every consecutive
53.1 month for 3 consecutive courses of
+5.40:60 courses of treatment to treatment.
observe the curative effect.
JX Gao China 41/41 50.26 64/18 AU on PC6, ST36, LR3, LR5, ucC BFI/PSQI Lung cancer 24h
2022 +4.1/
50.02
+4.1
MZ Hu China 50/50 65.24 + 64/36 EA on SP6, ST36, BL17, RN6, LI4 Acupuncture electrical PFS/SAS/ / Lung cancer 7d
2019 8.45/ stimulation was SDS
64.70 + performed at 30 mim
9.65 once per day on 13, 5, 7,
10, 14 and 21 days after
chemotherapy, 7 times in
total
Ting Ma China 31/31 63.7 33/27 AU on RN12, PC6, ST36, HT7, with CM ucC Each acupoint was PFS//CD4 Stomach cancer 63d
2020 +5.6/ massage 15 times, 3 times +/CD8
62.3+4.3 /d, replaced once for 24h +/Th1/Th2
and used for 14d,21d was
(Continued)
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country sample Age Gender Treatment group Control group 1 Control Duration of treatment Outcome Course Type of interven- Outcome Adverse events
size (Year) (M:F) group 2 of dis- tion observation
eases time
a cycle, and observed for
3 cycles
Sheila N Canada 30/28 52.9 0/58 EA, the acupuncturist chose standard points uc A total of 10 treatments PSQI Breast cancer 8w’ /
2017 +8.6/ over 8 weeks
50.4+8.4
Melanie D Germany 26/26 56.58 0/52 the acupuncturist worked with a semi ucC 10 treatments within five PSQI/PSS/ 53.8 Breast cancer 5w At least twice
2021 +7.9/ standardized protocol and placed the needles in weeks FACT-B/ +35.2/ included
54.848.3 sensitive points—first on the postantitragal belt, HADS-A/ 57.8 bruising, hunger
second on the helix channel, and finally on the HADS-D +44.7 pangs, flushing,
HT7 (m) heavy fatigue,
tenderness, and
pain
He SY China 40740 56.02 + 24/16 PA on HT7, PCé6, ST36, SP6, RN8, BL15, BL20 ucC Once a day for a month PSQI/ 5.33 & Lung cancer 4w /
2021 10. 38 Karnofsky 2.15
Chi WC China 55/55 55.41 29/26 PA on HT7, KI3, SP6, BL62, KI6 with Tianwang uc Acupuncture with PSQI / Lung cancer 14d The 19 patients
2019 +12.40/ Buxin Dan plus or minus prescription (CM) traditional Chinese with adverse
60.23 medicine for 14d reactions
+13.62 included
drowsiness,
dizziness, dry
mouth, and
ataxia
Zhang USA 15/15 52.5 0/30 Four pairs of electrodes from EA apparatus were WL twice weekly for 6 weeks PSQI/ / Breast cancer 6w 5 events
2021 +8.9/ connected to DU20 (+) and DU24 (), center and HADS/ including skin
52.7+6.3 right EX-HN1 (L+R-). For AA, V accaria seeds FACT-B/ allergic reaction,
were embedded on surface of 3 auricular points AES/IST bruising and so
(Heart, Shenmen, and Sympathetic) and on
maintained between 2 treatments.
Yoon 2019 Korea 23/23 45.05 + 0/46 Auricular therapy at the Shenmen, heart, anterior SA group: / PSQI/ IL-6/ / Breast cancer oW /
8.33/ lobe, and occiput (different area TNF-o/
45.05 + from the auricular CRP
8.33 points of the
experiment
group)
Sheila N USA 80/80 62.3 £ 69/91 Standardized points commonly used to address CBT-I (included Acupuncture twice weekly PSQI/ IL-6/ Breast/prostate/ 8w/20w Acupuncture
2019 11.4/60.7 sleep sleep restriction, for two weeks, then TNF-o/ rectal/head/ group reported
+12 problems with additional points to treat comorbid stimulus control, weekly for six more Cortisol/ hematologic and nine event s ,
symptoms like pain and anxiety cognitive weeks, for a total of ten CRP other cancer control group 5
restructuring, treatments over eight events
relaxation weeks
training, and
education)

MA, manual acupuncture; EA, electroacupuncture; PA, point application; AU, acupressure; WL, Waitlist group; SA, Sham group; APA, Auricular point acupressure; UC, usual care; and PSQI, Pittsburgh Sleep Quality Index; KPS, Karnofsky Performance Status; BFI, Brief
Fatigue Inventory (BFI-C); PFS, Piper Fatigue Scale; FACT, Functional Assessment of Cancer Therapy-Lung Cancer Subscale; EORTC-QLQ-C30, Quality of life; the European Organization for Research and Treatment of Cancer; ISI, Insomnia Severity Index; IL-6,
interleukin-6; TNF-a, Tumor necrosis factor alpha; CRP, C-reactive protein; HADS, Hospital Anxiety and Depression Scale; FACT-B, Functional assessment; Gender, (M, Men; F, Female); Course of diseases, (Y, year; M, month; W, week; D, day).
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were rated as having a high risk of bias. Major sources of concerns
include blind method leading to the outcome have been influenced
by intervention, and a lack of prospectively developed analysis
plans, which could have contributed to possible selection of
reported results. The remaining 15 RCTs were rated as having a
low risk of bias. SL Luo et al. (16) had a critical risk of measurement
of the outcome due to outcome inappropriate. The detailed results
of the risk of bias analyses are available in Figure 2.

10.3389/fonc.2023.1071326

Results of the comparative effectiveness of
the interventions

Pair-wise meta-analysis

Regarding the primary outcome, the meta-analysis revealed that
the most commonly compared modalities were MA and SA (n = 5).
The analysis found that MA + UC (SMD = -0.87, 95% CI = -1.19,
—0.55; I = 0), PA + UC (SMD = —1.85, 95% CI = —3.19, —0.52; I* =
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FIGURE 2
(A) Risk of bias graph; (B) Risk of bias summary.
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94) and TEAS + UC (SMD = —1.04, 95% CI = —1.55, —0.54; I> ~ 0)
were showed statistically effect to usual care, the quality of the
evidence were low. AU (SMD = —0.66, 95% CI = —0.89, -0.43; I =
0), the quality of the evidence was moderate. PA + AU (SMD =
-0.93, 95% CI = —1.53, —0.33) were superior to UC, the quality of
the evidence was low. Meanwhile, MA (SMD = -0.64, 95% CI =
—0.84, —0.44; I* = 73%) and AU (SMD = —0.97, 95% CI = —1.70,
—0.25; I* = 0) displayed beneficial effects compared with SA, the
quality of the evidence was moderate. AU (SMD = -1.97, 95% CI =
-2.59, —0.91; 12 = 0) was beneficial compared with WL, the quality
of the evidence was moderate. And EA (SMD = -1.90, 95% CI =
—3.53, —0.27) were beneficial compared with WL, the quality of the
evidence was low. Detailed results are presented in Table 2.

TABLE 2 Pairwise meta-analysis of CFS.

10.3389/fonc.2023.1071326

Concerning PSQI, 13 studies compared different interventions.
AU (SMD = —1.78, 95% CI = -3.06, —0.5; I = 89%), PA + UC (SMD =
—2.13,95% CI = —2.13, —1.43; I = 66), MA + CM (SMD = -2.58, 95%
CI = -3.52, —1.64) produced significantly better outcomes than UC
the quality of the evidence was critically low. And EA (SMD = -1.80,
95% CI = -3.16, —0.44), was showed significantly better outcomes
than UC, the quality of the evidence was low. AU (SMD = -2.95, 95%
CI, —4.07, —1.83) displayed better efficacy than SA, the quality of the
evidence was moderate. AU + CM (SMD = -2.30, 95% CI, -3.51,
-1.09) and AU (SMD = -2.70, 95% CI = —5.02, —0.38) produced
significantly better outcomes than WL, the quality of the evidence was
moderate. No significant differences were noted between EA and SC
or between MA and WL. Detailed results are presented in Table 3.

Comparison Number SMD (95%) * (%) p
MA+UC VS UC 3 -0.87[-1.19,-0.55] 0 <0.0001
MA vs SA 5 -0.64[-0.84,-0.44] 73 <0.0001
MA vs WL 2 0.03[-0.28,0.33] 0 =0.86
PA+UC vs UC 3 -1.85[-3.19,-0.52] 94 =0.007
AU vs WL 2 -1.97[-2.59,-0.91] 0 <0.0001
AU vs UC 4 -0.66[-0.89,-0.43] 0 <0.0001
TEAS+UC vs UC 2 -1.04[-1.55,-0.54] 0 <0.0001
AU vs SA 3 -0.97[-1.70,-0.25] 0 =0.0008
EA vs SA 1 -0.80[-0.24,0.80] / 0.12
EA vs WL 1 -1.90[-3.53,-0.27] / =0.02
AU+PA vs UC 1 -0.93(-1.53,-0.33] / =0.002
PA+CM vs UC 1 -0.48[-0.23,1.19] / 0.61

MA, manual acupuncture; EA, electroacupuncture; PA, point application; TEAS, Transcutaneous Electric Acupoint Stimulation; AU, acupressure WL, Waitlist group; UC, usual care; SA, Sham
group and CFS, Cancer Fatigue Scale.

TABLE 3 Pairwise meta-analysis of PSQI.

Comparison Number SMD (95%) I* (%) p

AU vs UC 4 -1.78(-3.06,-0.5) 89 =0.006
PA+UC vs UC 2 -2.13(-2.13,-1.43) 66 <0.0001
EA vs SA 1 -0.60(-2.42,1.22) / =0.65

AU vs SA 1 -2.95(-4.07,-1.83) / <0.0001
MA+CM vs UC 1 -2.58[-3.52,-1.64] / <0.0001
EA vs UC 1 -1.80[-3.16, -0.44] / <0.0001
AU+CM vs WL 1 -2.30[-3.51,-1.09] / P=0.00002
MA vs WL 1 1.51[0.53,2.49] / P=0.002
AU vs WL 1 -2.70[-5.02,-0.38] / P=0.02

MA, manual acupuncture; EA, electroacupuncture; PA, point application; TEAS, Transcutaneous Electric Acupoint Stimulation; AU, acupressure WL, Waitlist group; UC, usual care; SA, Sham
group and PSQI, Pittsburgh Sleep Quality Index.
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Network meta-analysis

All 34 RCTs were included in this analysis. This study revealed
that the most study comparison for CFS was acupuncture versus SA
(n = 5), whereas that for PSQI was acupuncture versus UC (n = 4).
The network plot is presented in Figure 3.

Concerning CSF, the network plot illustrated that the most
common comparison was MA and SA (n = 5). The analysis found
that PA + UC (SMD = -1.33, 95% CI = -2.02, —0.63), MA + PA
(SMD = —1.21, 95% CI = —2.05, -0.38) and MA + UC (SMD =
-0.80, 95% CI = —-1.50, —0.09) were superior to UC. PA + UC (SMD
-1.46, 95% CI, —2.59, —0.33) and MA + PA (SMD = -1.35, 95%
CI, -2.56, —0.13) displayed beneficial effects compared with SA. PA
+ UC (SMD = -1.67, 95% CI = -2.82, —0.51), MA + PA (SMD =
-1.55, 95% CI = —2.80, —0.31), AU (SMD = —-0.82, 95% CI, —-1.52,
—0.11), and MA (SMD = -0.67, 95% CI = —1.33, —0.01) were more
beneficial than WL Table 4.

Concerning PSQI, AU was more effective than UC (MD
-1.50, 95% CI = -2.90, —0.09) and WL (MD = -2.63, 95% CI
—5.09, —0.17). Further analysis revealed that PA + UC (MD = -5.33,
95% CI = -10.11, —0.55), MA + CM (MD = -5.19, 95% CI = -9.93,
—0.45), and AU (MD = —4.11, 95% CI = -7.82, —0.40) were more
beneficial than MA Table 5.

Rank probabilities of the interventions

We performed network meta-analysis using the consistency
model, and a ranking probability figure was generated for CFS.
Based on the figure, AU + UC, PA + UC, and MA + PA were the
three most effective treatment modalities in the analysis. The
cumulative SUCRA represents the probability that each
intervention ameliorates the symptoms of CRF. This analysis
revealed that AU + UC (100%) exhibited the highest probability
of relieving CRF symptoms, followed by PA + UC (84.4%), MA +
PA (80.6%), MA + UC (66.9%), PA + AU (64.2%), AU (56.0%),

A
PA+UC  ppiau
Waitlist
MA+PA
AU MA
AU+UC Electro
TEAS+UC ¢
Sham
uc

FIGURE 3

10.3389/fonc.2023.1071326

TEAS + UC (52.3%), MA (49.7%), EA (46.0%), UC (30.6%), SA
(26.4%), PA + CM (23.6%), WL (18.6%), and CM (0.0%) Figure 4A.

We performed Bayesian analysis via the consistency model, and
a ranking probability figure was generated for PSQI. PA + UC, AU,
and EA were the three most effective methods in the analysis. Based
on the cumulative SUCRA, PA + AU (83.1%) displayed the highest
probability of improving PSQI, followed by AU (67.2%), EA
(56.6%), UC (34.7%), SA (25.3%), WL (18.5%), and MA
(5.9%) Figure 4B.

Safety

Notably, only 13 RCTs described safety data. The therapies
included MA, PA, and EA, PA caused bruising and minor comfort
skin trauma. Acupuncture caused pain, headache, heavy eyelids,
fatigue, and tenderness. These adverse events were acceptable.
However, serious events including bronchospasm, low blood
counts, renal failure nausea, vomiting, and small bowel
obstruction also existed and required additional attention Table 1.

Sensitivity analysis
Sensitivity analyses confirmed the robustness of the results of all

included studies in the fatigue scores, and results were less likely to
be biased and unreliable Figure 5.

Cluster ranking plot of different treatments

The clustered ranking plot was based on cluster
analysis of SUCRA for CFS and PSQI. Seven interventions

PA+UC
Waitlist

AU |

MA

AU+Electro

Electro

uc

Sham

(A) The network graph of different interventions of CFS; (B) The network graph of different interventions of PSQI.
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TABLE 4 The results of network meta-analysis of CFS (appendix).

10.3389/fonc.2023.1071326

-0.11 MA+PA

(-120,0.97)

-0.53 0.42 MA+UC

(-1.52,0.46) (-1,51,0.67)

-0.55 -0.44 -0.02 PA+AU

(-1.95,0.84) (-1.91,1.03) (-142,1.38)

0.85 0.74 -0.32 -0.30 AU

(-1.77,0.07) (-1.76,0.29) (-124,0.61) (-1.65,1.06)

-0.88 0.77 -0.35 -0.33 -0.03 TEASS+UC

(-1.96,0.19) (-1.94,0.40) (-143,0.73) (-1.80,1.13) (-1.05,0.98)

-1.00 -0.88 -0.46 -0.44 -0.15 0.1 MA

(-2.18,0.19) (-2.15,0.39) (-1.66,0.73) (-1.99,1.10) (-0.90,0.61) (-1.38,1.15)

-1.06 -0.95 -0.53 -0.51 021 018 -0.07 electro

(-2.61,0.48) (-2.56,0.66) (-2.08,1.01) (-2.35,1.32) (-1.45,1.03) (-1.78,1.42) (-127,1.13)

-1.33 121 -0.80 -0.77 -0.48 -0.44 0.33 -0.26 uc

(-2.02,-063) | (-205-038) | (-1.50,-0.09) | (-1.99,0.44) (-1.08,0.12) (-1.26,0.38) (-1.29,0.63) (-1.64,1.11)

-1.46 -1.35 -0.93 -0.91 -0.61 -0.58 -0.46 -0.40 -0.13 sham

(-259,-033) | (-256,-0.13) | (-2.06,0.20) (-2.41,0.60) (-1.26,0.05) (-1.79,0.63) (-1.00,0.07) (-1.52,0.72) (-1.02,0.76)

-1.66 -1.55 113 -L11 -0.81 -0.78 -0.67 -0.60 -0.34 -0.21 PA+CM

(-3.06,-027) | (-3.02,-009) | (-2.53,0.26) (-2.82,0.60) (-2.16,0.53) (-2.24,0.68) (-221,0.87) (-243,1.23) (-1.54,0.87) (-1.70,1.29)

-1.67 -1.55 114 -L11 -0.82 -0.78 -0.67 -0.60 -0.34 021 -0.00 Waitlist
(-2.82,-051)  (-2.80,-0.31) | (-2.30,0.03) (-2.64,0.41) (-152,0.11) | (-2.02,0.46) (-133,-001) | (-1.72,0.52) (-127,0.59) (-0.81,0.39) (-1.52,1.52)

-4.40 -4.29 -3.87 -3.85 -3.55 352 -3.41 -3.34 -3.07 2,94 274 274 oM
(-5.97,-2.83) | (-592,-2.65) | (-5.44,2.30) | (-571,-1.99) | (-4.82,-228) | (-5.15-1.89) | (-4.55-2.26) | (-4.90,-1.78) | (-448,-167) | (-4.13,-175) | (-4.59,-0.88) | (-3.88,-1.59)

Significant difference; MA, manual acupuncture; EA, electroacupuncture; PA, point application; TEAS, Transcutaneous Electric Acupoint Stimulation; AU, acupressure WL, Waitlist group; UC,

usual care; SA, Sham group and Cancer Fatigue Scale.

with data for CFS and PSQI were analyzed. The results illustrated
that PA + UC was most effective in improving both CFS and
PSQI Figure 6.

Publication bias

Publication bias was evaluated by comparing the symmetry of
the funnel plot. As presented in Figure 7. The figure
demonstrated a decreased likelihood of small sample effects.
However, there was no strong and powerful evidence of these

TABLE 5 The results of network meta-analysis of PSQI (appendix).

small study effects across the outcomes. To determine whether
potential publication bias existed in the reviewed literature,
Egger’s test was also carried out. The results of Egger’s test
(P = 0.910) demonstrated no small-study effects and bias
concerning fatigue scores (67, 68).

Quality of evidence

According to the GRADE tool, the quality of the two outcomes
(CFS and PSQI) was moderately to critically low. Because of risks of

PA+UC

-0.14 (-4.14,3.85) MA+CM

-1.05 (-4.94,2.85) -0.90 (-4.75,2.94) PA

-1.22 (-4.41,1.96) -1.08 (-4.21,2.04) -0.18 (-3.18,2.82) AU

-1.79 (-5.49,1.92) -1.65 (-5.29,2.00) -0.74 (-4.28,2.80) -0.56 (-2.99,1.87)

-2.72 (-5.58,0.14) -2.58 (-5.37,0.21) -1.67 (-4.32,0.98) -1.50 (-2.90,-0.09)

-3.39 (-7.17,0.39) -3.25 (-6.97,0.48) 234 (-5.96,1.28) -2.16 (-4.40,0.08)

-3.85 (-7.75,0.05) -3.71 (-7.56,0.14) -2.81 (-6.55,0.94) -2.63 (-5.09,-0.17)

-5.33 (-10.11,-0.55) -5.19 (-9.93,-0.45) -4.29 (-8.94,0.37) -4.11 (-7.82,-0.40)

Electroacupuncture
-0.93 (-3.29,1.42)
-1.60 (-4.18,0.98)
-2.07 (-4.74,0.61)

-3.55 (-7.40,0.31)

ucC

-0.67 (-3.14,1.80) sham

-1.13 (-3.78,1.52) -0.46 (-3.00,2.07) Waitlist

2,61 (-6.45,1.22) -1.95 (-5.71,1.82) -1.48 (-4.27,1.31) MA

MA, manual acupuncture; EA, electroacupuncture; PA, point application; AU, acupressure WL, Waitlist group; CM, Chinese medicine; UC, usual care; SA, Sham group; PSQI, Pittsburgh Sleep

Quality Index.
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(A)The figure of ranking probability of reduction in CFS; (B) The figure of ranking probability of reduction PSQI.

bias, inconsistency, and imprecision, most evidence was rated low
Tables 6, 7.

Discussion

As it includes physical, mental, and emotional aspects, CRF is a
multidimensional illness, and it can significantly affect patients’
lives. Approximately one-third of women experience moderate-to-
severe persistent fatigue up to 10 years after the end of cancer
treatment (69, 70). Additionally, persistent fatigue is associated with
higher rates of poor sleep (70), and approximately 40%-70% of
breast cancer survivors report sleep problems years after their
diagnoses (71-73). These studies provided a mechanistic basis for
the efficacy of acupuncture against CRF. Numerous studies found

that the symptoms of fatigue (18, 42, 43, 47) and poor sleep (32, 52,
66) were alleviated by acupuncture. However, acupuncture
therapies are complex, requiring significant manpower and high
expenditures. Therefore, this network meta-analysis aimed to
identify the optimal acupuncture therapy for patients with cancer
using the most comprehensive information.

Recently, complementary approaches such as acupuncture have
been increasingly scrutinized as alternate strategies for cancer-
related symptom management. Acupuncture is recommended by
National Comprehensive Cancer Network guidelines, especially for
patients who have finished anticancer treatment and are defined as
cancer survivors. Its efficacy and safety have been tested in a number
of RCT's (74-76). Among the 34 trials included in this study, ST36
(stomach meridian), KI3, SP6 (convergent acupoint of the liver,
spleen, and kidney Yin channels), and energy-associated points (77)

Meta—analysis estimates, given named study is omitted
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FIGURE 5
Sensitivity analysis for the network meta-analysis of CFS.

Frontiers in Oncology

—0.60

13

I 1
-0.30 -0.23

frontiersin.org


https://doi.org/10.3389/fonc.2023.1071326
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Tian et al.
@ PA+UC
o
0
® AU
< |
=]
®clectro
ao
L3
euC
@ Sham
(=3
N T eNO
OMA
=
r : T T
20 40 60 80
CRF
FIGURE 6

Clustered ranking plot. The plot is based on cluster analysis of
surface under the cumulative ranking curves (SUCRA) values. Each
plot shows the SUCRA values for two outcomes CFS: Cancer
Fatigue Scale (CFS) and Pittsburgh Sleep Quality Index (PSQI).

including LI4 and DU20 can be considered the core acupoint
combinations for treating CRF. In traditional Chinese medicine
theory, blockages in the body’s life energy (Qi) are believed to be
responsible for illness and disease (14). One study (78) found that
acupuncture might alleviate fatigue by influencing neuter
regulation, endocrine regulation, immune regulation, rhythm
regulation, and other aspects of cancer fatigue (79).

This meta-analysis of the efficacy of different acupuncture
treatments for CRF yielded reliable results. First, in the pair-wise
meta-analysis, EA, AU displayed significantly better efficacy in
improving CRF than WL. In addition, MA + UC, PA + UC, AU,
TEAS + UC, and AU + PA had better efficacy than UC. Meanwhile,
concerning sleep quality, AU, PA + UC, MA + CM, and EA
displayed better efficacy than UC. Moreover, the network
Bayesian meta-analysis indicated that PA + UC was a more
optimal treatment than CM and MA for improving CFS and
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PSQI scores. Moreover, 13 trials reported the adverse events. Six
studies recorded no adverse events. One study (22) reported serious
events (including bronchospasm, low blood counts, and renal
failure). Six studies reported mild acupuncture-related adverse
events (e.g., pain, bruising, tenderness). In addition, this network
meta-analysis had several strengths. To the best of our knowledge, it
was the first network meta-analysis to evaluate and compare several
different acupuncture therapies for the treatment of CRF. The
SUCRA were utilized in this study to evaluate changes in CRF
and sleep quality following various acupuncture treatments.

However, the study also included some limitations. First, the
search language was limited to Chinese and English, which might
inevitably cause bias. Second, some interventions included were
poorly studied, which might lead to insufficient statistical
efficiency. Third, we evaluated which acupuncture procedures
would be the best alternative to conventional treatment, and the
types of Western drugs and routine rehabilitation exercise were
not studied separately. This was mainly because of the multitude
of such treatments and their applications. These issues will be the
focus of future studies. Fourth, the GRADE tool determined that
the overall quality of evidence obtained from included studies was
low. Fifth, considerable heterogeneity was noted in certain
outcomes of pair-wise meta-analysis and might be attributed to
the clinical, statistical, and methodological differences. Subgroup
analysis was infeasible due to the insufficient number of studies
included, and sensitivity analysis confirmed the reliability of
the results.

Given that the reported outcomes of this study were subjective
symptom scores, blinding of outcomes evaluators should be applied
in RCT's to reduce bias and increase the reliability of the results. The
RCT methodology of the included studies was generally poor
because most of the risk items were unclear, particularly
allocation concealment and blinding. In the future, we
recommend researchers follow the CONSORT reporting
statement to improve reporting quality. In addition, we
recommend that the protocols should be registered.
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TABLE 6 Quality of evidence of CFS in network meta-analysis.

Outcome Number of Risk of Inconsistency Indirectness Imprecision Other Acupuncture Control Absolute Certainty
studies bias Considerations group Group
MA+UC vs UC 3 Not Not Serious Not Serious Not Serious Unclear 88 87 -0.87[-1.19,-0.55],1°=0, CODD
Serious P=0.0001 (moderate))
MA vs Sham 5 Not Serious Not serious Not serious Unclear 119 123 -0.64[-0.84,-0.44],1°=73 SHDO
serious P=0.0001 (low)
MA vs Waitlist 2 Not Not Serious Not serious Serious Unclear 49 50 0.03[-0.28,0.33],12=0 DDDO
serious P=0.86 (low)
PA+UC vs UC 3 Not Serious Not Serious Not serious Unclear 124 124 -1.85[-3.19,-0.52], DDDO
serious 1?=94% P==0.007 (low)
AU vs Waitlist 2 Not Not serious Not serious Not serious Unclear 45 46 -1.97[-2.59,-0.91], I*=0, CODD
serious P=0.0001 (moderate)
AU vs UC 4 Not Not serious Not serious Not serious Unclear 178 180 -0.66[-0.89,-0.43] , I°=0, DDOOD
serious P=0.0001 (moderate)
AU vs sham 3 Not Not serious Not serious Not serious Unclear 55 58 -0.97[-1.70,-0.25] , I>=0, meemi
serious P=0.0001 (moderate)
Electroacupuncture 1 Not Not serious Not serious Serious Unclear 8 10 -0.80[-0.24,0.80] P=0.12 dHDO
vs sham serious (low)
Electroacupuncture 1 Not Not serious Not serious Serious Unclear 8 10 -1.90[-3.53,-0.27] ePPO
vs Waitlist serious P=0.02 (low)
TEAS+UC vs UC 2 Not Not serious Not serious Not serious Unclear 55 53 -1.04[-1.55,-0.54] 1>=0, SHPO
serious P=0.0001 (low)
AU+PA vs UC 1 Unclear Not serious Not serious Not serious Unclear 30 30 -1.90[-3.53,-0.27] DDDO
P=0.02 (low)
PA+CM vs UC 1 Not Not serious Unclear Serious Unclear 30 30 -0.48[-0.23,1.19], P=0.61 ®PO
serious (Critically
Low)

TABLE 7 Quality of evidence of PSQI in network meta-analysis.

Outcome Number of Risk of  Inconsistency  Indirectness  Imprecision Other Acupuncture  Control Effect Certainty
studies bias Considerations group Group Relative
Absolute

AU+CM vs 1 Not Not Serious Not Serious Not Serious Unclear 30 28 -2.30[-3.51,- DPPPD

Waitlist Serious 1.09], (moderate))
P=0.00002

MA vs 1 Not Not Serious Not serious Serious Unclear 80 80 1.51 SPP0

Waitlist serious [0.53,2.49], (low)
P=0.02

PA+UC vs 2 Not Serious Not Serious Serious Unclear 85 85 -2.13(-2.13,- ®DPOO

ucC serious 1.43)], (Critically
1?=66% Low)
P==0.00001

AU vs 1 Not Not serious Not serious Not serious Unclear 45 46 -2.70[-5.02,- DODD

Waitlist serious 0.38], (moderate)
P=0.002

AU vs UC 4 Not Serious Not serious Not serious Unclear 191 197 -1.78(-3.06,- DPPO

serious 0.5) , I’=89, (low)

P=0.006

AU vs sham 1 Not Not serious Not serious Not serious Unclear 41 41 -2.95(-4.07,- PPDD

serious 1.83), (moderate)

P=0.0001

MA+CM vs 1 serious Unclear Not serious Not Serious Unclear 55 55 -2.58[-3.52,- ®DOO

ucC serious 1.64] (Critically
P<0.0001 Low)

(Continued)
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TABLE 7 Continued

10.3389/fonc.2023.1071326

Outcome Number of Risk of  Inconsistency = Indirectness  Imprecision Other Acupuncture  Control Effect Certainty
studies bias Considerations group Group Relative
Absolute
EA vs UC 1 Unclear = Not serious Not serious Not serious Unclear 22 22 -1.80[-3.16,- DPDPO
0.44] (low)
P=<0.0001
PA+CM vs 1 Not Not serious Unclear Serious Unclear 30 30 -0.48 ®D0O
ucC serious [-0.23,1.19], (Critically
P=0.61 Low)
Conclusion Funding

This Bayesian network meta-analysis demonstrated that
acupuncture was an effective and safe strategy for alleviating
cancer-related fatigue. However, due to the undesirable
heterogeneity and quality of the included RCTs, the results
should be interpreted with caution. Further studies are warranted
by incorporating more large-scale and high-quality RCTs.
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