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Abstract

Background: Several studies have identified fatigue as one of the major symptoms experienced during and after cancer
treatment. However, there are limited options to manage cancer related fatigue (CRF) with pharmacological interventions.
Several acupuncture studies suggested that acupuncture has a positive impact on CRF. This review aims to assess the
evidence of acupuncture for the treatment of CRF. Method: Electronic database searches were conducted on 4 English
databases (Medline, PubMed, Embase, and ScienceDirect). Search keywords were; “acupuncture” and “cancer,” or “cancer
related fatigue.” Studies published as full text randomized controlled trials (RCTs) in English were included. Estimates of
change in fatigue cores were pooled using a random effects meta-analysis where randomized comparisons were available
for true acupuncture versus sham acupuncture and true acupuncture versus usual care. The quality of original papers
were assessed using the Cochrane Collaboration’s tool for assessing risk of bias (ROB). Results: Nine RCTs were
selected for review with a total of 809 participants and a range of 13 to 302 participants within the studies. Six RCTs
reported significant improvement of CRF for the acupuncture intervention compared to the control groups. Pooled
estimates suggest Brief Fatigue Inventory scores are 0.93 points lower 95% CI (—1.65, —0.20) in true acupuncture versus
sham acupuncture and 2.12 points lower 95% C (—=3.21, —1.04) in true acupuncture versus usual care. Six studies had low
risk of bias (ROB) and 3 studies had a moderate ROB predominantly in blinding of participants, blinding of assessors and
incomplete data outcomes. Among the 9 RCTs, 2 studies have reported the occurrence of minor adverse effects (spot
bleeding and bruising) related to acupuncture treatment. No serious adverse reactions related to acupuncture were
reported. Conclusion: The current literature review suggests that acupuncture has therapeutic potential in management
of CRF for cancer survivors. Promotion of acupuncture in cancer care to manage CRF may improve the quality of life of
cancer survivors.
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Introduction or cognitive tiredness or exhaustion related to cancer or

) . cancer treatment that is not proportional to activity,
Cancer-related Fatigue (CRF) is one of the most prevalent

symptoms of cancer. It has been reported that up to 40% of ] ]
T . . . . 'Royal North Shore Hospital, St Leonards, New South Wales, Australia
individuals with cancer experience CRF at diagnosis, as do Wniversi .
. R niversity of Sydney, Sydney, New South Wales, Australia
90% of those treated with radiation and 80% of those who 3The Mater Hospital, North Sydney, New South Wales, Australia
undergo chemotherapy.! Unlike normal fatigue, CRF is .
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interferes with usual functioning, and is not relieved by
rest.”? CRF impacts on patients’ quality of life and func-
tional status, thus affecting not only the individual but also
the family.** CRF is associated with various comorbidities
such as pain, insomnia, dyspnea, loss of appetite, depres-
sion, and anxiety."® CRF is also associated with shorter
recurrence-free and overall survival in patients with can-
cer.” Fatigue is a complex symptom that relates to multiple
factors including physical, mental, and emotional aspects.®
Hence, there are limited treatment options to manage CRF
with currently available pharmacological interventions
although attempts have been made to manage CRF with
psycho-stimulants, erythropoietin, and antidepressants.>>!0

As a result, there has been an increase in interest in
non-pharmacological approaches to managing CRF!! with
exercise,'” education counselling or sleep therapy."
Recently, there has been a growing body of evidence sup-
porting complementary and alternative medicine (CAM)
for CRF.!® Among the various CAM therapies, acupunc-
ture has gained significant attention as a tool to manage
CRF.' A number of recent acupuncture studies suggest
that it has the potential to benefit patients who suffer from
CRF and improve their quality of life (QoL).!> Further, a
recent network meta-analysis suggested that acupuncture
ranked the best for the management of CRF among non-
pharmacological interventions.!® This review is therefore
conducted to assess the current evidence for acupuncture
in the management of CRF.

Methods

The systematic review and meta-analysis was conducted
following the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) 2018 guideline for
systematic review and meta-analysis. Electronic database
searches were conducted on 4 English databases (Medline,
PubMed, Embase, and ScienceDirect) from inception
through May 2019. Searches were performed using the fol-
lowing keywords; “acupuncture” and “cancer,” or “cancer
related fatigue.” Eligibility criteria were; full text studies
published in English, and RCTs with the primary outcome
of CRF. Two reviewers (AJ and BO) screened the titles and
abstracts and reviewed for eligibility after reading the full
text. Additionally, further potential studies were searched
for by screening references in the identified studies as well
as relevant studies to the topic.

Data Analysis

Outcomes at the first post-treatment assessment were sum-
marized and compared by treatment arms. Estimates of
treatments effects on fatigue scores were extracted and
compared for randomized arms (true acupuncture, sham,
usual care). Random effects meta-analysis was used to

compute pooled estimates allowing for variation. One study
only reported the outcomes as change from baseline esti-
mates but was included in the meta-analysis (it is still a rea-
sonable estimate of the treatment effect, albeit with a lower
variance). Two studies'>!” reported different fatigue out-
comes (general fatigue, mental fatigue, physical fatigue)
and these were pooled separately to evaluate consistency.
The meta-analysis was performed using R version 3.5.3 sta-
tistical software and the “metafor” package (version 2.1).

Quality Assessment of Original Papers

Risk of Bias (ROB) Assessment: To adequately assess ROB
of the included RCTs in the review, 2 reviewers indepen-
dently assessed the ROB using the Cochrane Collaboration’s
tool for assessing ROB. The Cochrane Collaboration tool
consists of 7 domains: “adequate sequence generation, allo-
cation concealment, blinding of participants and personnel,
blinding outcome assessment, incomplete outcome data,
selective reporting and other ROB.”'® Any disagreement
between the 2 reviewers was resolved via discussion.

Results

A total of 3479 studies were initially identified and screened
in this literature search. After an in-depth evaluation of
screening titles and abstracts, 27 articles remained to be
further assessed for eligibility to be included in the study.
Nine studies were included in the review (Figure 1).

Characteristics of Clinical Studies and
Quality of Evidence

In the 9 RCTs, there were a total of 809 participants with a
range of 13 to 302 participants within the studies, of which
421 were in the acupuncture (intervention) group and 271 in
the control group (Table 1). Total dropouts were 145 in the
studies. Studies were conducted with breast cancer patients
(n=6),'>"1922 non-small cell lung cancer (n=1),> and vari-
ous types of malignancy (n=2).%** Three studies'>!'72
reported stages I-III of cancer. Studies were conducted in
USA (n=4),'9202224 UK (n=3)%'>!" and one each were from
Australia?' and China.?? The earliest RCT was published in
2009.2% Five'>!1%2224 of the 9 studies had 2-arm trials and 4
studies®!7-?2! had 3-arm trials. All 9 trials had acupuncture
treatment as their intervention and 2 studies?®?? included
electro stimulation to the needles. Four trials®*>* incorpo-
rated Sham/placebo needling as their main control and
5 studies'>!'71%2! yused usual care as their control. Total
acupuncture treatment sessions were 10 sessions (n=2),'!"%
9 sessions (n=1),! 8 sessions (n=2),'? 6 sessions
(n=3),%!32* and 1 study?> was unable to determine the exact
number of total sessions. Acupuncture intervention periods
were 10weeks (n=1),"7 8weeks (n=2),"?" 6weeks
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Figure 1. Flow chart.

(n=3),15212* 4weeks (n=1),2 2weeks (n=1),° and 2 to
4weeks (n=1).22 The number of treatments per week varied
and included 3 treatments (n=1),° 2 treatments (n=1),?* and
1 treatment (n=4),'>!"1%24 a5 well as mixed number of treat-
ments per week (n=3).222 Needle retention times were
45minutes (n=1),2* 30 minutes (n=3),'>22? and 20 minutes
(n=5).0151721.24 The primary outcome of CRF was measured
with the Brief Fatigue Inventory (BFI) (n=5),!9-2123.24
Multidimensional Fatigue Inventory (MFI) (n=3),%!>17 and

Functional Assessment of Chronic Illness Therapy-Fatigue
subscale (FACIT-F) (n=1).2

Outcomes of Acupuncture on CRF

Six individual studies®!>171%21.23 reported a significant
improvement in fatigue with acupuncture compared to con-
trol groups whereas 3 studies?**>?* reported no significant
difference between true acupuncture and control groups.
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Figure 2. Forest plot of the estimated of true acupuncture and
sham acupuncture with cancer related fatigue.
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Figure 3. Forest plot of the subgroup analyses of true
acupuncture versus usual care.

However, all studies showed some improvement in fatigue
when comparing pre and post intervention scores.

Pooled estimates suggest that the true acupuncture
group’s BFI scores were 0.93 points lower with a 95% CI
(—1.65, —0.20) compared to sham acupuncture. In the com-
parison of true acupuncture and usual care groups, the true
acupuncture group had an estimated BFI score 2.12 points
lower with a 95% CI (—3.21, —1.04) (Figures 2 and 3). Two
studies (Figure 4) reported a general reduction across the
other fatigue scales (general fatigue, mental fatigue, physi-
cal fatigue).

Safety of Acupuncture and Overall
Risk of Bias

Overall, no serious adverse reactions were reported in rela-
tion to acupuncture although some studies®!71%222% have

reported the occurrence of minor events directly related to
acupuncture treatment (spot bleeding [n=3], bruising
[n=1], local discomfort [n=4], nausea and dizziness
[n=4]). Three studies'>%?! did not collect data relating to
adverse effects from participants. The risk of bias (ROB)
was detected in respect to blinding participants, blinding
assessors, incomplete data outcome reporting, and alloca-
tion concealment. Six RCTs*!*-212324 had low ROB and 3
RCTs'>!722 had a moderate ROB, predominantly in 3
domains (blinding of participants, blinding of assessors,
and incomplete data outcome). Individual scores for ROB
are presented in Figure 5.

Discussion

This systematic review included 9 RCTs comprising 809
cancer patients with fatigue and suggests that true acupunc-
ture is significantly associated with reducing CRF com-
pared with control groups both with sham acupuncture and
usual care. The results of the current study are similar to
previous systematic reviews and meta-analyses.'!"?>2
However, most individual acupuncture studies reported that
the effects of true acupuncture were not significant when
compared to sham acupuncture whereas a significant reduc-
tion in CRF was found when true acupuncture was com-
pared to usual care.”® Consequently, most previous reviews
attempted to demonstrate the effects of true acupuncture
compared to combined control groups which included both
sham acupuncture and usual care, and did not report the
results of comparison between true acupuncture and sham
acupuncture that controlled for placebo effects. Hence, pre-
vious studies conducted without controlling for the placebo
effects of acupuncture provided weaker and less informa-
tive evidence in regards to acupuncture in the management
of CRF despite attempting to evaluate the efficacy of acu-
puncture on CRF. Recently a systematic review and meta-
analysis?’ reported that true acupuncture is associated with
reducing CRF compared with sham acupuncture as well as
usual care in parallel to the results of the present study.

In recognition of the complexity of designing a sham
control group capable of adequately controlling placebo
effects in acupuncture RCTs, a number of clinical research
guidelines were developed. Their use was recommended in
order to facilitate high quality research comparable with
RCTs in the last 3 decades that focused on pharmacological
or other medical interventions.?

Nonetheless, debate continues to surround the issue of
robust RCT design in acupuncture research. Most biomedi-
cally trained researchers consider the double-blind RCT to
be the most powerful and high quality design available for
both pharmacological and non-pharmacological trials
despite concerns relating to sham control interventions in
non-pharmacological drug trials.?’ For acupuncture research,
sham acupuncture (non-skin penetrating) devices were
developed and utilized in recent several acupuncture RCTs
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Figure 4. Other fatigue estimates.

to control for placebo effects and blinding of participants.
While some studies reported validation of this method of
blinding of participants, several researchers have argued that
the application of sham acupuncture (Streitberger placebo
needle and Park sham acupuncture) as a control group to
control for placebo effects is insufficient.?* Acupuncture-
trained researchers have found that Sham acupuncture
devices are inducers of a certain magnitude of true acupunc-
ture effect, thus they are not adequate to apply as a control

group intervention. With increasing awareness of the short-
comings of sham acupuncture, current acupuncture consen-
sus guidelines recommend robust RCT design with 3 arms
(true acupuncture vs sham acupuncture vs usual care).31
Thus, the present review assessed the efficacy of true acu-
puncture compared to sham acupuncture on CRF following
the current acupuncture research guidelines. The current
review finds that the positive results from sham controlled
RCTs provide plausible evidence for the clinical application
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Figure 5. Risk of bias.

of acupuncture in the management of CRF. Although the
current review suggests positive outcomes for acupuncture
in the management of CREF, it has several limitations. Firstly,
of the 9 RCTs, 4 RCTs were conducted with insufficient
sample sizes (=30), which meant there was a potential risk
of overestimating positive outcomes. Furthermore, interpre-
tation of these studies, performed with inadequate power

and without control of variables such as age, gender, belief,
cancer diagnosis, and stage of cancer or specific clinical
characteristics, needs to be approached with caution. Next,
despite 6 papers®!*2:2%24 having a low ROB, blinding of
participants in individual acupuncture RCTs was the main
criterion associated with high risk of bias in individual stud-
ies. In addition, 3 RCTs were conducted with a comparison
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to usual care without a sham acupuncture control, which in
turn meant that it was impossible to definitively attribute the
improved CRF in the acupuncture group solely to acupunc-
ture itself. Henceforth, the reliability of the evidence pre-
sented here is limited. Furthermore, substantial heterogeneity
was observed in the RCTs which may downgrade the level
of evidence from high to moderate. Sensitivity analyses
were completed through subgroup analyses, which showed
reduced heterogeneity (Figures 2 and 3) for true versus sham
acupuncture and true versus usual care. in addition to incon-
sistency in control groups (sham and usual care), there were
several variations in the parameters of the acupuncture inter-
vention (acupuncture point selection, needle retention time,
intervention period, total acupuncture treatment sessions,
and study populations) in each study. Hence, it is difficult to
draw conclusions about the formulation of a standard acu-
puncture protocol to manage CRF for cancer survivors.

Future trials of acupuncture for CRF should consider
the limitations of current studies and design robust RCTs
following the CONSORT and STRICT (Standards for
Reporting Interventions in Clinical Trials of Acupuncture)
guidelines as recommended by the acupuncture research
consensus guidelines.’’ Moreover, all studies included in
this review were measured fatigue with patient reported
outcomes (PRO) including BFI, MFI, and FACIT-F. It
would be beneficial if future studies included fatigue
related biomarkers such as inflammatory cytokines,3?
salivary protein,® and oxidative stress** to investigate the
physiological mechanisms underlying the effects of acu-
puncture on fatigue response.

Conclusion

Given that CRF is a debilitating symptom among cancer sur-
vivors that has proven complex to manage, it is important to
explore a wide range of treatment options. The findings of
this systematic review and meta-analysis suggest that acu-
puncture has clinical applications in the management of
CRF in conjunction with standard care. Investigating the
physiological mechanisms underlying the effects of acu-
puncture on CRF with biomarkers including cytokines will
provide important insights into future clinical applications.
Acupuncture for cancer survivors with fatigue, particularly
those receiving chemotherapy and radiation therapy that
induce fatigue, can have a beneficial effect on fatigue and
overall quality of life, when used as an adjunctive interven-
tion to conventional cancer care. Therefore, it is recom-
mended that acupuncture be incorporated into guidelines for
the management of CRF in order to improve patient care.
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