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ABSTRACT

Introduction Although acupuncture has been
recommended for alleviating cancer pain by clinical
guidelines, the level of the supporting evidence needs

to be improved. A pragmatic randomised controlled trial
(pRCT) in a hospital setting would provide real-world
assessments of the overall clinical effects of acupuncture.
This pilot trial aims to explore the feasibility and provide
data for sample size calculations for a pRCT evaluating the
effectiveness of acupuncture as an adjunctive therapy to
routine medical care for cancer pain.

Methods and analysis Thirty patients with cancer
admitted to the oncology department with moderate

or severe pain will be recruited. Participants will be
randomised at a ratio of 1:1 to the adjunctive acupuncture
group or a control group which receives routine pain
management without acupuncture. The standardised
section of the acupuncture protocol will be developed
based on the results of reviews of the literature,
recommendations in clinical guidelines and interviews with
clinical experts. The acupuncturist will be allowed to tailor
the protocol according to the individual situation of each
participant. Primary outcomes relevant to the feasibility
of conducting a fully powered trial include: numbers

and proportions of participants recruited, screened,
consented and randomised; numbers and reasons for
withdrawals and dropouts; numbers and types of adverse
events; feasibility of implementing the trial procedures;
evaluation of the comprehensiveness and ease-of-use

of the case report form. Secondary outcomes are clinical
measurements of the effectiveness of the treatment that
are intended for use in the full-scale trial. Analysis of
feasibility will be descriptive and pain intensity measures
will be analysed using mixed-effects regression.

Ethics and dissemination Ethics approval was obtained
from the Institutional Ethics Committee of Guangdong
Provincial Hospital of Chinese Medicine (approval no:
Z2017-184-01) and RMIT University Human Research
Ethics Committee (reference no: 21361). Results will

be disseminated in a peer-reviewed journal, and trial
participants will be informed via email and/or phone calls.
Trial registration number ChiCTR1800017023

BACKGROUND
Pain is a common clinical symptom in
patients with cancer with a prevalence rate

Strengths and limitations of this study

» The comprehensive literature research and consul-
tation with clinicians will contribute to the rationality
and practicability of the standardised section of the
acupuncture protocol.

» The permission to partially tailor acupuncture points
to the needs of each participant will increase the ex-
ternal validity of the acupuncture protocol.

» The results of this feasibility study will provide data
for an adequately powered pragmatic trial.

» Mixed-effects regression analyses will discriminate
possible differences due to baseline characteristics
and intervention variations.

» The results of this feasibility study will not be able to
determine treatment effectiveness.

of over 70% for malignancies.' Nearly half of
patients with cancer rated their pain severity
as moderate to severe (Numerical Rating
Scale, NRS 25).2 % Pain has a serious impact
on activities of daily living and quality of life
for patients with cancer, *and pain relief has
been highly advocated as an imperative of
universal health coverage.’

The widely adopted WHO three-step anal-
gesic ladder’ is effective in controlling pain
for patients with cancer; however, unavail-
ability of opioids,7 non-adherence to prescrip-
tions® and the risks of long-term adverse
effects” are still obstacles to the application of
these methods. The National Comprehensive
Cancer Network (NCCN) guideline for adult
cancer pain recommends comprehensive and
individualised strategies in pain management
including pharmacological and non-phar-
macological interventions.'” Acupuncture
has been considered as one of the physical
modalities to relieve pain and improve func-
tion for patients with cancer since the early
version of the NCCN cancer pain guideline."

The role of acupuncture for cancer pain
has been supported by evidence from
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experimental studies, clinical trials and clinical experi-
ence, and acupuncture has been suggested as an auxil-
iary to standard treatments.'? A rigorous large-scale
randomised controlled trial published recently reported
that true acupuncture, compared with sham acupuncture
or waitlist control, resulted in a significant reduction in
aromatase inhibitorrelated joint pain among women
with breast cancer."

However, the use of sham control methods for acupunc-
ture remains a field filled with disputation. Sham acupunc-
ture is argued to be an inappropriate control because of
its potential physiological effects'*"” and the difficulty in
masking'® ' due to the nature of sham acupuncture. *'
In real-world clinical settings, acupuncture is usually used
as an adjuvant therapy to conventional care. Hence,
comparing acupuncture alone with standard care may
have limited external validity.” Pragmatic randomised
controlled trials (pRCTs) that compare acupuncture plus
standard care versus standard care alone may provide
results that can directly inform clinical practice.17

Pragmatic trials emphasise practical applicability and
extrapolation to real-world situations (external validity)
and usually focus on the overall effects rather than on the
efficacy of the treatment.” They are particularly appro-
priate for research on complex and flexible interventions
with subjective outcomes.”* It has been suggested that
pragmatic trials in real-world settings could be used to
investigate the effectiveness of acupuncture.g6 7

Objectives

A pilot trial is highly recommended as component of

protocol development to assess the feasibility and capacity

to conduct a fully powered study.”*’

The primary aim of this pilot trial is to evaluate the
feasibility of a prospective pRCT for the effectiveness of
acupuncture as an adjunctive therapy to routine medical
care for cancer pain. Results from this pilot trial will opti-
mise study design and provide data for sample size calcu-
lation of the definitive trial.

The specific objectives are to:

» Investigate the proportions of participants confirmed
as screened, eligible and consenting (including
reasons for exclusion), and the time required to
recruit the target number of participants.

» Explore the effectiveness of the methods and proce-
dures for random allocation and methods for blinding
outcome assessment.

» Determine the numbers and reasons for withdrawals
and dropouts, and numbers and types of adverse
events.

» Assess the feasibility of the instruments and proce-
dures for outcome measurement and data collection.

» Explore factors that potentially impact outcome
measures, such as type and stage of cancer, category
and degree of pain at baseline, variation in interven-
tions and response expectancy of participants for
acupuncture.

METHODS
Trial design
Unlike most traditional randomised controlled trials
which test a hypothesis under ideal conditions or deter-
mine the effects of a specific treatment, pRCTs compare
treatments under everyday clinical conditions, with the
aim of improving practice by informing clinical and
policy decisions directly. They are characterised by more
representative samples because there is less restriction
on eligibility criteria, real-world treatments using flexible
protocols and local customisation, and brief outcome
assessments so data can be easily collected in clinical
settings.24

A pilot pRCT will be conducted to evaluate the feasi-
bility of conducting a fully powered pRCT of acupunc-
ture as an adjunctive therapy to routine medication and
usual care for cancer pain. The study design will incorpo-
rate individualised treatment flexibility, as in a real-world
setting, which is expected to provide realistic estimates
of acupuncture effects® * when implemented in a
fully powered pRCT. The study procedures is summarised
in the CONSORT (Consolidated Standards of Reporting
Trials) diagram (figure 1).

Participants

Eligibility criteria

Consistent with the design of a pragmatic trial, the inclu-

sion criteria are intentionally broad to reflect the hetero-

geneity of clinical practice.”
Eligible participants will be:

» Patients admitted to the oncology inpatient depart-
ment for an anticipated length of stay of at least
1week.

» 18 years of age or older.

» With confirmed pathological diagnosis of cancer.

» Suffering from moderate or severe cancer pain
(NRS >4)'? at admission or during the stay.

» Current use of analgesic medication is allowed.

Exclusion criteria will include:

» Contraindication to acupuncture (eg, extreme needle
phobia or severe clotting dysfunction).

» Incapacity to consent (eg, cognitive or communica-
tion impairment).

» Severe and unstable clinical disorders (eg, myocardial
infarction, neutropenia) 2

Recruitment and withdrawal

The study will be conducted at the Oncology Department
of Guangdong Provincial Hospital of Chinese Medicine
(GPHCM), which is a 45-bed inpatient unit that provides
specialist care for patients with cancer and has well-es-
tablished protocols for pain management. All admitted
patients who meet initial eligibility criteria will be asked if
they are willing to participate in this study. All participants
who consent to the study will be requested to sign the
informed consent.
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Patients admitted in oncology
department with pain symptom
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Acupuncture group {Acupuncture + usual care) [
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+

Day: 7
End of the treatment
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Follow-up
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Data analysis

| Discussion and conclusion |

Figure 1 Trial procedure flow chart. CRF, case report form; NRS, Numerical Rating Scale.

Participants are permitted to withdraw at any time
during the trial, with or without reasons being provided.
All withdrawn cases who have received the intervention
will be contacted for a 2-week follow-up period to obtain
information in regard to their condition.

Sample size

Since the study is a pilot study, a formal sample size calcu-
lation is not required.” One analysis identified 12 partic-
ipants per group as an appropriate sample in a feasibility
study.” Another study calculated that power could be
adequate for moderate effect sizes at 15 per group.”
Considering a 25% dropout rate,” we selected 15 partici-
pants per group for this pilot trial. Considering the short
duration (3 weeks) of the proposed study and the high
degree of cultural acceptability of acupuncture in the
proposed participant population, it appears likely that
the dropout rate could be lower than 25%.%

Randomisation and blinding
Minimisation random allocation will be applied to ensure
balance between the intervention group and the control
group for several prognostic factors,”™ such as gender,
age, type and stage of cancer. An independent staff
member from the Key Unit of Methodology in Clinical
Research of GPHCM will carry out the randomisation by
the web-based minimization random allocation system,
MinimRan.” ** Although there is dispute on whether
minimisation precludes allocation concealment,” ** both
the statistical and clinical validity of minimisation could
be achieved by proper approaches to statistical anal-
ysis. 43 44

Participants and practitioners involved in the study
will not be blinded. However, the researchers collecting
primary data and performing statistical analysis will be
blinded to the participant’s allocation. The success of

He Y, et al. BMJ Open 2019;9:€025564. doi:10.1136/bmjopen-2018-025564

3



blinding for assessors will be assessed by the answers to
the question: ‘which group do you believe this participant
belongs to?’

Intervention
In addition to routine pain management and usual care,
participants will receive acupuncture treatment.

Acupuncture treatment

One licensed acupuncturist with more than 3years’
acupuncture experience will provide acupuncture treat-
ment to all participants. The acupuncturist will not be, or
have been, involved in any other aspect of the treatment
of the participants. Apart from acupuncture, other ther-
apies related to stimulating acupuncture points such as
acupressure, moxibustion and transcutaneous electrical
nerve stimulation are not allowed during this trial.

Disposable pads with 70% isopropyl alcohol will be used
to sterilise selected acupuncture points. Single-use, ster-
ilised needles made of stainless steel (Suzhou Huanqiu
Acupuncture Medical Instrument, Suzhou, China) will
be inserted to a depth of 15-35mm in the sterilised
acupuncture points. Needle insertion should be gentle
and the depth of insertion may vary according to indi-
vidual condition and point position. The acupuncturist
will manipulate the inserted needles until the participant
feels acceptable and comfortable but intense sensations.
Needles will be left in place for 30 min.

The standardised section of the acupuncture protocol
has been developed by expert consensus based on the
most frequently used and effective acupuncture points
in premodern literature and clinical trials of acupunc-
ture for cancer pain. Twenty-two acupuncturists from
the China Association of Acupuncture and Moxibus-
tion and three international acupuncturists with exten-
sive acupuncture experience participated in the survey.
Significant agreement was achieved on the necessity of
individualised acupuncture protocols and the effective-
ness of Hegu (LI4), Taichong (LR3), Zusanli (ST36),
Sanyinjiao (SP6) and Yanglingquan (GB34) in pain alle-
viation (online supplementary 1). Therefore, all partic-
ipants will be treated on the five acupuncture points
above. Additionally, the acupuncturist will be allowed
to add up to five more acupuncture points according to
the individual conditions and symptoms of each partic-
ipant. Individualised acupuncture points will be chosen
based on the principles of Traditional Chinese Medicine,
including local points around the location(s) with the
most pain and distant points addressing constitutional
symptoms. The acupuncturist will be trained in the use of
the semistandardised protocol, reporting adverse events
and other trial procedures.*

Participants will receive four sessions of acupuncture
treatment in total, namely every day in the first 2days of
the trial (on day 1/2) and once every 2days during the
remainder of the trial (on day 4/6). Acupuncture will
be delivered during 14:00-15:00 without administration
of acesodyne. The duration of the treatment course will

be 1week from the day after they are enrolled into the
study. The whole process of acupuncture treatment will
be supervised by another researcher for double-checking
the acupuncture point selection and standard operating
procedure. Details of acupuncture therapies (eg, number
and specification of needles used, specific acupuncture
points applied and duration of the therapies) will be
recorded in the acupuncture treatment record section
of the case report form (CRF, online supplementary
2) by the acupuncture supervisor and signed off by the
acupuncturist.

Although acupuncture is a relatively safe treatment with
a low risk of adverse events,*® any event arising from the
acupuncture intervention will be treated immediately and
documented in detail. In the event of mild and temporary
adverse events, such as bleeding or haematoma, partici-
pants will not be withdrawn but will be able to drop out if
they wish. In the event of serious adverse events, such as
vertigo, palpitations, local infection, a formal report will
be submitted to the ethics committees and participants
will be withdrawn.

Routine pain management and usual care

All study participants in both groups will receive usual
care, as is the regular practice of the oncology depart-
ment. They will receive education on palliative care, the
ongoing process of pain assessment and the customised
strategies for pain control. Routine pain management
will be based on the NCCN guidelines.'’ If pain cannot
be controlled within 48 hours after pain management,
specialty consultation will be considered and the partic-
ipant will be withdrawn. Health professionals have
adequate knowledge and skills to provide palliative care
practices. National and hospital policies ensure the avail-
ability of drugs required for pain management. Adverse
events due to opioids will be managed in accordance with
the NCCN guideline. Detailed information on the proce-
dures for controlling pain will be collected retrospectively
from patients’ electronic medical record and transferred
to the Analgesic treatment records section in the CRF by
the data administrator.

Comparison

Treatment of control group

Participants in the control group will receive routine pain
management and usual care, as outlined above, without
acupuncture. They will be allowed to receive acupuncture
treatment if required, but these cases will be regarded as
withdrawal.

Outcomes

Primary outcomes include measurements relevant to the
feasibility of conducting a large-scale pRCT. Secondary
outcomes involve measurements of clinical effectiveness
intended for use in the full-scale trial.

Trial feasibility
Feasibility will be assessed by analysing data collected during
the whole process of the trial. The number of patients

4

He Y, et al. BMJ Open 2019;9:€025564. doi:10.1136/bmjopen-2018-025564


https://dx.doi.org/10.1136/bmjopen-2018-025564
https://dx.doi.org/10.1136/bmjopen-2018-025564
https://dx.doi.org/10.1136/bmjopen-2018-025564

recruited and screened, the number meeting the inclusion
criteria and the number agreeing to participate in the trial
will be used to calculate the proportion of involvement to
assess the feasibility of the recruitment process. Participants
who withdraw and decline further contact, including partic-
ipants who have withdrawn after randomisation but prior
to receiving the intervention are defined as dropouts. Data
from dropout cases will be managed by both per-protocol
(PP) analysis and intention-to-treat (ITT) analysis to eval-
uate the influence of missing data.

The feasibility of the methods used for randomisation
and allocation concealment and any challenges encoun-
tered will be assessed by interviewing the staff member
from the Key Unit of Methodology in Clinical Research
of GPHCM who conducted these procedures.

The effectiveness of the blinding of outcome assessors
will be assessed using a questionnaire.

Clinical outcomes

Participant-reported pain intensity will be measured by
the NRS,47 an instrument recommended by the Euro-
pean Society for Medical Oncology guideline®® that shows
reliable sensitivity and validity to assess pain.” ** Anal-
gesic consumption, frequency of breakthrough pain and
rescue medication used, and adverse events will also be
clinical outcome measurements. These are recorded in
the CRF. In addition, response expectancy of participants
for acupuncture will be measured by the Acupuncture
Expectancy Scale.”!

Data collection

Participant’s demographic data (age, sex, nationality,
height, weight), cancer diagnosis (site, stage, pathology),
baseline pain intensity, pain management situation if any
(current regular pain medication dosage, rescue medica-
tion dosage in the 1week previous to being enrolled in
the study, and adverse events) will be collected when they
are enrolled. An independent data administrator blinded
to the group allocation and not involved in the treatment
will collect individual data accurately into the Pain assess-
ment records in the CRF. Pain intensity ratings will be
obtained every 60 min for participants taking oral opioids
or every 15min for those receiving intravenous bolus
during opioid titration. When pain is stable over time,
participants will be asked to assess the pain intensity twice
a day, namely early in the morning at 08:00 and late in
the afternoon at 18:00.” The time of acupuncture treat-
ment and pain assessment will be staggered to ensure the
blindness of the data administrator. Analgesic consump-
tion, frequency of breakthrough pain and rescue medi-
cation used, adverse events and withdrawals or dropouts
for any reason will be recorded in the Analgesic treat-
ment records, Records of Medications and Other Ther-
apies and Reports of Adverse Events in the CRF by the
data administrator. It is only information about adjunc-
tive pain management/usual care that will be collected
retrospectively and not pain intensity ratings used as an
outcome measure over the trial period.

The follow-up of this trial will be 2weeks. A short follow-up
period was chosen because short-term acupuncture treat-
ment is believed to have a relatively shortlived effect and
confounding factors are considerable and uncontrol-
lable after discharge. During this period, participants are
required to record their pain intensity, analgesic consump-
tion, frequency of breakthrough pain and rescue medica-
tion used, as well as adverse events in the Follow-up records
in the CRF every day. Participants will be contacted by tele-
phone every day as a reminder. Their follow-up CRFs will be
collected at the end of the follow-up.

Statistical analysis

The primary analysis of this pilot trial will focus on the
outcomes assessing feasibility by descriptive analysis. The
number and the proportion of participants recruited,
screened, consented and randomised will be presented.
The characteristics of participants, number and reasons
for withdrawals from the trial, and adverse events will be
summarised for each group.

Exploratory analysis of the effect sizes for pain inten-
sity will be conducted by mixed-effects regression anal-
yses, controlling for significant baseline characteristics,
such as gender, age, type and stage of cancer, category
and degree of inceptive pain, and major distinctions with
regard to treatments of acupuncture or analgesics. Since
some participants who agreed to accept acupuncture
treatment and complete treatment may not receive any
acupuncture treatment or withdraw for various reasons,
both PP analysis and ITT analysis will be undertaken to
detect any discrepancy and determine the robustness of
the result.

All data entry will use anonymous sheets and statistical
analysis will be undertaken by an independent statisti-
cian blinded to treatment allocation using the Statistical
Package for the Social Sciences.

Patient and public involvement

The research question on the effect of acupuncture
for cancer pain was first proposed by a patient in the
oncology department who could not receive routine pain
management due to insufficient pain control and unbear-
able side effects. Patients were not involved in developing
or implementing the study.

Ethics and dissemination

This study has been approved by the Institutional Ethics
Committee of Guangdong Provincial Hospital of Tradi-
tional Chinese Medicine (approval No: Z2017-184-01)
and the RMIT Human Research Ethics Committee (refer-
ence No: 21361). All participants will be provided and
asked to sign the informed consent (online supplemen-
tary 3).

The results of this study will be submitted for publica-
tion in peerreviewed publications. The results will also be
disseminated to study participants via email and/or phone
calls.
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DISCUSSION

The effectiveness, safety and acceptance by the patients of
acupuncture in previous studies suggested the feasibility
and necessity of conducting a pRCT of acupuncture for
cancer pain. A single-arm pragmatic pilot study at the
University of Texas MD Anderson Cancer Center showed
that 41 patients with cancer with moderate to severe
pain had significant improvement in pain and took less
prescription pain medication after acupuncture ther-
apies.”” The study adopted a combination acupuncture
protocol of auricular points (unified selected points)
and body points (individualised selected points), and the
selection of auricular points was based on a previous study
using ear and scalp acupuncture for blastinjured US
military service members with limb loss®* while the body
acupuncture points were determined by the acupunc-
turist according to the theory of traditional Chinese
medicine. Another single-arm pragmatic feasibility trial
was conducted in the Abramson Cancer Center of the
University of Pennsylvania and the results indicated that
individualised electroacupuncture could improve symp-
toms related to aromatase inhibitor-induced arthralgia for
breast cancer survivors.” The semistandardised acupunc-
ture protocol was developed by referring to previous
clinical trials on acupuncture for related diseases such
as osteoarthritis,”® postmenopausal hot flashes®” *® and
endometriosis-related pelvic pain,” and additionally by
consulting the faculty of an institute of acupuncture and
moxibustion.” In light of the above trials, the process
of selecting acupuncture points for the proposed study
could benefit from the integration of experience from
previous studies and consensus from clinical experts.

In this proposed study, the selection of acupuncture
points will be on the basis of comprehensive research
including: text mining of premodern Chinese medical
literature,” a systematic review of contemporary clinical
trials®’ and consultation with clinicians actively involved
in providing acupuncture for cancer pain via question-
naires. This protocol will allow the acupuncture proce-
dure to be as consistent with the way acupuncture is
typically performed in clinical practice, and aims to
provide instruction for future research and clinical appli-
cation. Another merit of this study is the broad inclusion
criteria. Except for restricting pain severity to moderate
to severe, there are no other limitations on eligibility.
Therefore, this trial could be as close to the actual clinical
situation as possible so as to meet the strong extrapola-
tion requirements of pRCTs.62

However, there are some limitations in this study.
The minimisation of inclusion and exclusion criteria,
the potential diversity of individualised treatments, and
participants’ experience and expectancy of acupunc-
ture may introduce additional variables which may affect
the outcomes.” ® A mixed-effects regression will be
employed in analysing the primary outcome, but consid-
ering the relatively small sample size of this pilot trial
there may be insufficient statistical power to determine
the effects of all variables. In addition, since there will be

only four acupuncture sessions in the l-week treatment
course, participants will enter their own data in the CRF
during the 2-week follow-up. This may not be an adequate
time period to evaluate the effectiveness of acupuncture.

In conclusion, this article presents a rigorous design for
a pilot pRCT on acupuncture for cancer pain. The results
of this trial will provide an assessment of the feasibility of
the protocol and data for power calculations to inform
the development of a larger scale trial.
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