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ABSTRACT
Background Pain is one of the most common
and problematic symptoms encountered by
patients with cancer. Due to the multifactorial
aetiology, pain management of these patients
frequently requires multidisciplinary interventions
including conventional support and specialty
palliative care. Acupuncture has been identified
as a possible adjunctive therapy for symptom
management in cancer pain, and there is
currently no systematic review focused solely on
the evidence of acupuncture on cancer pain in
palliative care.
Objective To critically analyse currently available
publications regarding the use of acupuncture
for pain management among patients with
cancer in palliative care settings.
Methods Multiple academic databases
were searched from inception to 29 October
2020. Randomised controlled trials involving
acupuncture in palliative care for treatment
of cancer-related pain were synthesised. Data
were extracted by two independent reviewers,
and methodological quality of each included
study was assessed using the Oxford Centre for
Evidence-Based Medicine (OCEBM) 2011 Levels
of Evidence.
Results Five studies (n=189) were included
in this systematic review. Results indicated a
favourable effect of acupuncture on pain relief in
palliative care for patients with cancer. According
to OCEBM 2011 Levels of Evidence, they were
level 2 in one case (20%), level 3 in two cases
(40%) and level 4 in the remaining (40%). Low-
level evidence adversely affects the reliability of
findings.
Conclusions Acupuncture may be an effective
and safe treatment associated with pain
reduction in the palliative care of patients with
cancer. Further high-quality, adequately powered
studies are needed in the future.

INTRODUCTION
Cancer is the second highest cause of
death globally, with rates rising rapidly

due to an ageing population and widespread adoption of unhealthy lifestyles.1 2
Pain is one of the most frequent and problematic symptoms in cancer, with an incidence rate of 50.7% for all cancer stages,
and 66.4% for advanced stages.3 It is also
one of the most feared and burdensome
issues of patients with cancer and interferes with significant aspects of their lives,
including daily activity, social function,
sleep quality and cognitive function.4 Pain
can be caused by cancer and/or cancer-
related treatments such as surgery, chemotherapy, radiation and hormone therapy.5 6
Uncontrolled pain can negatively impact
the ability to complete activities of daily
living, to maintain employment, to
tolerate disease-
directed therapy, and
can impact emotional and psychological
health. It is predicted that the number
of cancer patients/survivors will reach
over 20 million by 2026.7 Therefore, the
population suffering from cancer-related
pain will also increase. Barriers to optimal
pain management in patients with cancer
include medical providers’ lack of training
or comfort with pain management, time
constraints in busy oncology practices,
concerns of medication side effects or
addiction, reimbursement challenges
and problems of accessing prescriptions.
These barriers remain a major persistent
public health challenge, calling for optimised treatment regimens.8
Due to the multifactorial and complex
nature of cancer pain, treatment should
be based on a multidisciplinary collaboration that includes opioid and non-opioid
medications, surgical and minimal invasive
interventions, psychotherapies, manipulative therapies and integrative medicine
(formerly referred to as complementary
medicine treatments).9 Opioid analgesics
are the mainstay for cancer pain, yet up to
two-thirds of patients with cancer report
inadequate pain management and/or
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chemotherapy-induced
or
radiotherapy-induced
nausea and vomiting, xerostomia and leucopenia.27
This has already been recommended in Clinical Practice Guideline through expert groups in oncology.28 29
A number of systematic reviews and meta-analyses
have examined acupuncture for pain relief in patients
with cancer. While previous findings have suggested
that acupuncture has positive results in reducing cancer-
related pain, studies inadequately addressed the issue
of pain management in palliative care settings.30–35
The impact of acupuncture on cancer pain in palliative
care was sparsely addressed in reviews of acupuncture
on pain improvement, though reviews have included
other symptoms such as fatigue, nausea, depression,
chemotherapy-
induced or radiotherapy-
induced side
effects for palliative care in patients with cancer.18 36–38
To our knowledge, this current systematic review
is the first to address the use of acupuncture to treat
cancer pain in palliative care. Therefore, the purpose
of this review is to critically assess available publications regarding the use of acupuncture as palliative
care for pain management in patients with cancer.
METHODS
Inclusion and exclusion criteria

Studies were included if they met all of the following
requirements: (1) participants ≥18 years old; (2)
participants diagnosed with cancer; (3) received
acupuncture therapy; (4) palliative care setting; (5)
pain intensity assessed via validated measurement. We
excluded studies that were not in English, research
involving animals, cellular level or studies not relating
to pain management.
Data sources and search strategies

A comprehensive electronic search of several databases
was conducted from inception to 30 October 2020.
The databases included Ovid MEDLINE(R) and Epub
Ahead of Print, In-
Process and Other Non-
Indexed
Citations and Daily, Ovid Embase, Ovid Cochrane
Database of Systematic Reviews, Ovid Cochrane
Central Register of Controlled Trials and Scopus.
The search strategy was designed and performed by
an experienced librarian in Rochester Campus, Mayo
Clinic with input from the investigators. Controlled
vocabulary supplemented with keywords was used to
search for studies describing acupuncture for palliative
care in pain management of patients with cancer.
Study selection and data extraction

All the articles were initially selected based on their
titles and abstracts. Eligibility criteria were applied
to the full-
text articles during the final selection.
Predefined data, including the first author, publication year, country location, condition, target population, sample size, interventions, outcome, efficacy,
duration, follow-
up and AEs were extracted. Selection and extraction were independently completed
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opioid-induced adverse events (AEs). Opioid analgesics may have unintended side effects including nausea,
vomiting, constipation, sedation and cognitive impairment. Ten to twenty per cent of individuals cannot
tolerate these AEs necessitating changes in approach
to treatment.10 There is also an increased risk of addiction with long-term use of opioid medications, and
many patients are reluctant to use these medications,
in spite of their pain-relieving benefits.
Pain is the most common symptom among patients
with cancer referred to palliative care.11 Safe and effective management for patients with cancer requires
interdisciplinary care, including conventional support
and specialty palliative care.12 Palliative care refers
both to the active total care of patients with advanced,
incurable disease, including preventing and relieving
symptoms as well as improving the quality of life alongside curative treatment.13 The involvement of specialty
palliative care services for patients with cancer can
improve advanced care planning, quality of life (QOL),
as well as patient and family satisfaction.14 15 There is
an increasing number of symptom management techniques that are being offered to patients with cancer,
with a lack of strong evidence about best modalities,
including consideration for cost-
effectiveness and
sustainability.16
As pharmacological agents often are associated with
side effects or potential concerns for drug interactions,
other non-pharmacological interventions are especially
important in the population with cancer. Ideally, these
interventions would be effective, feasible and inexpensive. Acupuncture is one of the major modalities in
integrative medicine. Having been practised for thousands of years, acupuncture is a traditional Chinese
medical intervention involving the insertion of fine,
metallic sterile needles into anatomical locations based
on a system of meridians and channels theory.17 It has
been considered an effective adjunct to conventional
pharmacological treatments for many cancer-related
symptoms, as well as medical conditions.18
Acupuncture has long been used for the treatment
of pain, and substantial evidence supports acupuncture is effective in pain management.19–21 Although
the exact analgesic mechanism is uncertain, it is
speculated that the analgesic effect of acupuncture
may be mediated by the release of opioid peptides
and serotonin.22 In the past decade, acupuncture has
been actively used for relieving cancer pain, as well
as decreasing analgesic medication doses and side
effects.23 24 Acupuncture offers a promising yet understudied approach to control the pain experienced by
many patients with cancer.25 Acupuncture may be a
safer approach to cancer-related pain, and could have
synergy with conventional interventions by reducing
pain, improving fatigue and improving QOL of
patients receiving palliative care.26 There is additional
evidence suggesting that acupuncture has a role in the
supportive care of patients with cancer by relieving

Review

Study appraisal

Quality of evidence was rated according to the Oxford
Centre for Evidence-
Based Medicine.40 Levels of
Evidence evaluated included: level 1, randomised
trials or systematic reviews of randomised trials; level
2, randomised trial or (exceptionally) observational
study with dramatic effect; level 3, non-randomised
controlled cohort/follow-up study; level 4, case series,
case–control study or historically controlled studies;
and level 5, mechanism-
based reasoning. Level 1
represented the likely strongest evidence, and level 5
represented the likely weakest evidence.
RESULTS
A total of 941 publications from the electronic databases of Ovid MEDLINE(R), Epub Ahead of Print,
Embase, In-
Process and Other Non-
Indexed Citations and Ovid MEDLINE(R) Daily, EBM Reviews—
Cochrane Database of Systematic Reviews, EBM

Figure 1

Reviews— Cochrane Central Register of Controlled
Trials using a cut-off date of 29 October 2020, and
49 from Google Scholar were reviewed in this study.
Of the original 990 reviewed articles, 17 repetitious
studies were excluded. Further screening excluded
non-acupuncture, non-palliative, non-cancer, non-
pain related, non-English and abstracted publications
by examining their titles and abstracts. At the end of
this screening process, 26 possible relevant studies
remained. Based on selection criteria, five articles
relating to the use of acupuncture for pain management in patients with cancer in palliative care settings
were included in this study. Details of study selection
are presented in the PRISMA flow chart (figure 1).
Five studies with 189 participants were included
in this review.41–45 Reviewed articles were published
between 1999 and 2019, with three studies performed
in the USA,41 43 45 one in the UK44 and one in Canada.42
Two studies were retrospective chart review,41 43 and
the other three were a pilot randomised controlled
trial (RCT),42 a pilot prospective trial45 and a non-
randomised cohort study.44 All included participants
were adults. Sample sizes ranged from 20 to 68
cases. The observed interventions varied with traditional acupuncture,41 43 electroacupuncture,42 percutaneous electrical nerve stimulation (PENS), Korean

Flowchart of the selection of clinical studies.
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by two investigators. Discrepancies in data selected
and extracted by the investigators were resolved
either through discussion with a third author or by
resorting to data obtained from the original author.
The whole process of study selection is summarised in
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) flow diagram.39
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Non-
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USA

Johnstone et al
200241

Dillon and Lucas UK
199944

22–78

19–80

>21

31–81

31–89

Age
(years)

28

41

32

20

68

N

Assessment
tool

Brief Pain
Inventory

Visual Analogue
Scale

Advanced cancer Acupuncture
pain

Cancer or cancer- Traditional Chinese
related pain
acupuncture, auricular
acupuncture, percutaneous
electrical nerve stimulation,
and Korean hand
and Japanese scalp
acupuncture+standard
allopathic care
Malignant bone Auricular stud acupuncture/
pain
Seirin semipermanent press
needle

(ESAS)

Traditional acupuncture/Seirin Edmonton
filiform needles
Symptom
Assessment Scale
(ESAS)

Intervention

Advanced cancer Electroacupuncture
pain

Cancer-related
pain

Indication

Unknown number
of acupuncture
sessions over
4 months

12 acupuncture
sessions over
8 weeks

15–40 min/
treatment，
median number of
treatments was 2
(range 1–13)
20 min/ treatment
weekly for 4 weeks

Treatment
sessions

Licensed physician;
acupuncturist

Licensed
acupuncturists

Principal investigator,
a radiation oncologist
and a certified
medical acupuncturist

Palliative medicine
physician certified in
medical acupuncture

Provider

Adverse
events

Evidence
level*

Acupuncture had an
immediate effect on
all symptoms including
pain and it was well
tolerated
Patients’ pain severity
and pain interference
scores were
significantly improved
55% pain patients
showed at least 30%
improvement, and
33% showed at least
80% improvement

None

None

4

3

Leg stiffness; 2
falling asleep
sensation

Acupuncture improved Not reported 4
cancer-related pain and
other symptoms

Efficacy
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Subjective
2-week intervals for –
Auricular acupuncture None
3
assessment of
4 weeks
significantly reduced
pain relief (0–4
pain levels
scale)
*Levels of Evidence based on the Quality Rating Scheme for Studies and Other Evidence modified from the Oxford Centre for Evidence-Based Medicine for rating of individual studies; available online at https://www.cebm.net/2016/05/ocebmlevels-of-evidence/.
RCT, randomised controlled trial.

Retrospective
chart review

USA

Pilot
prospective
trial

Pilot RCT

Retrospective
chart review

Type

Dean-Clower et
al 201045

Lim et al 201142 Canada

Country

Summary of demographic information of the included studies

Author/year

Table 1

Review

Review

DISCUSSION
Our systematic review aimed to evaluate the current
available evidence to determine whether acupuncture
therapy is effective and safe for palliative care among
patients with cancer pain. Although a considerable
number of reviews concerning acupuncture for cancer
pain have been published, the efficacy and safety of
acupuncture for cancer pain in palliative care settings
has been relatively unknown. The synthesis of the
reviewed studies generated five publications including
two retrospective chart reviews, one pilot RCT, a pilot
prospective trial and one non-
randomised cohort
study. The findings from these previous studies indicated that acupuncture might be effective and safe in
providing pain relief in palliative care in patients with
cancer. Robust supporting evidence in the setting of
palliative care is lacking, making it difficult to draw
firm conclusions. More academically rigorous studies
are required to examine this subject in the future.
The optimal observed interventions for studies of
acupuncture are controversial. Taking into account
the potential active interference of physiological or

psychological effects, strict inclusion criteria were
applied to reduce the heterogeneity in this review,
and non-invasive acupuncture techniques in treatment
groups, such as acupressure and laser acupuncture,
were excluded in the screening process. Acupuncture techniques contained in this review varied, the
treatment tool ranged from filiform needle, electroacupuncture, PENS, scalp acupuncture to auricular acupuncture; reported duration and frequency
of sessions also varied making it difficult to define an
optimal therapy session duration or frequency.
Strengths and limitations

This study is the first review acupuncture as a component of palliative care in pain management for patients
with cancer. The evidence suggests that acupuncture
is effective and safe in managing cancer pain in palliative settings, but the results should be interpreted
cautiously due to the small number and low quality of
the included studies. More high-quality studies with
large sample sizes are needed in the future. However,
we recognise that there are numerous hurdles to such
trials, such as difficulties with recruitment, attrition,
randomisation, consistency of treatment approach,
duration and frequency of treatments, and conducting
trials in palliative care.46 47
Beyond the research challenges, there remains a
challenge from a practice perspective regarding palliative care in general. Though the WHO extended
palliative care as a component of integrated treatment throughout the whole process of life-threatening
illness, the clinical practice continues to face major
challenges. Palliative care is very important to patients
with life-threatening illnesses, but it is often misconstrued as end-
of-
life care, consequently resulting in
referrals happening too late, and with only 10% of
patients needing palliative care actually receiving it.48
Our review addresses the unmet need for acupuncture in palliative care treatment and can serve to guide
further clinical studies and practice from a methodological standpoint.
Conclusions

Overall, the limited data suggest acupuncture may be
safe and provide benefit in the palliative management
of cancer pain. Given the methodological limitation of
included trials, more high-quality clinical studies with
large sample sizes are needed in the future.
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hand and Japanese scalp acupuncture,41 and auricular
stud.44 Stud referred to a standard ‘Seirin’ semipermanent press needle (2.9 mm×1.55 mm) inserted into
the sensitive area of ears under aseptic conditions.44
The frequency and duration of the treatment session
varied among the included trials. Except for the non-
randomised cohort study in which medical providers
were not clearly specified,44 the other acupuncture
treatments of the retrospective chart review were
provided by physicians certified in medical acupuncture43 or licensed acupuncturists. All the included
studies focused primarily on malignant bone pain,44
cancer and cancer-related pain.
The assessment tools used to evaluate analgesic
effectiveness were varied. One used subjective assessment of pain relief (ie, none, slight, moderate, good
and complete) on a scale (0–4),44 and the other used
the Edmonton Symptom Assessment Scale (0–10).43
All of the trials reported effective outcomes related to
acupuncture therapies.
Study results showed that acupuncture provided a
favourable effect on pain management for patients
with cancer in palliative care. In the five studies,
only one study did not mention AEs associated with
acupuncture.44 Three studies reported no AEs, and one
included leg stiffness and a ‘falling asleep’ sensation,
which cleared without treatment after 1 hour. Therefore, in these studies, acupuncture therapy appeared to
be a safe treatment for pain management. The methodological quality of the included trials was generally
not strong. Based on the Oxford grading of evidence,
one study was graded as level 2 (20%),42 two studies
were classified as level 3 (40%)44 45 and the remaining
two were level 4 (40%).41 43 Study characteristics are
detailed in table 1.
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