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ABSTRACT

Background: Acupuncture use is increasing worldwide for many conditions, including movement disorders.
Clinical research in acupuncture has also increased to test anecdotal reports of clinical benefits empirically and
investigate potential mechanisms.

Method: This article describes considerations for designing a double-blinded, randomized, placebo-controlled
clinical trial of acupuncture for fatigue in Parkinson’s disease (PD) and describes the current authors’ expe-
rience in the implementation and early conduct of this trial. Relevant literature is also reviewed to provide
guidance for other researchers seeking to perform clinical research relevant to PD and related disorders.
Results: Trial design should be driven by a well-defined research question and sufficient detail to meet
Srandards for Reporting Interventions in Clinical Trials of Acupuncture criteria when a trial is complete.
Important items for review include: randomization and blinding; recruitment and participant selection; sham
methodology choice; staff training; and practical implementation of study procedures. Sample forms used for
the current authors’ trial are shared.

Conclusions: High-quality clinical trials of acupuncture can provide valuable information for clinicians, pa-
tients, and policymakers. Acupuncture trials differ in critical ways from pharmaceutical trials and might require
additional considerations regarding design and implementation. Adequate preparation for the unique challenges
of acupuncture studies can improve trial implementation, design, efficiency, and impact.
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INTRODUCTION volving Parkinson’s disease (PD), are inconclusive because
of the lack of adequately powered high-quality studies.*

CUPUNCTURE USE IS EXPANDING in Western societies ~While reporting issues for acupuncture research trials have

both in terms of numbers of patients and conditions
treated." Studies of the clinical efficacy and mechanisms
of acupuncture have also expanded.® Unfortunately, most
meta-analyses of acupuncture trials, including trials in-

been addressed by Standards for Reporting Interventions in
Clinical Trials of Acupuncture (STRICTA) guidelines,’
there are few published guidelines on the conduct and design
of acupuncture trials, with the most recent comprehensive
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guidelines being from 2002, and few articles offering prac-
tical guidance on trial conduct. This is important, as there are
unique challenges in acupuncture research that frustrate ef-
forts to simply substitute acupuncture for pills in standard
pharmaceutical trial designs.®

This article discusses the planning, design, and im-
plementation of a double-blinded, randomized placebo-
controlled trial of acupuncture for fatigue in PD. There is
also a review of relevant literature to offer guidance for
researchers who want to perform clinical acupuncture trials.
Readers who are interested in the outcomes of the PD study
can check the results that were published.’

STUDY DESIGN

The PD study was designed to determine whether or not
acupuncture relieved symptoms of fatigue in patients with
PD who had moderate-to-severe fatigue and who were al-
ready receiving standard medical treatments. Participants
were randomized in a 1:1 ratio to receive 6 weeks of twice-
weekly verum or sham acupuncture. A double-blinded,
placebo-controlled, randomized trial design was chosen,
given high placebo response rates in PD, including in prior
acupuncture trials.*®

General Design

Study design should be driven by a clearly articulated
research question. Potential study objectives include deter-
mining the relative efficacy of acupuncture versus Western
standards of care;’ determining if acupuncture augments
standard of care;'®'? determining the efficacy of acupunc-
ture as a stand-alone treatment; describing the efficacy of
acupuncture in community practice;'> determining acu-
puncture mechanisms;'“'® or comparing specific acupunc-
ture approaches. While randomization, blinding, and a sham
control are necessary to address certain questions, these items
are not always required and could add unnecessary expense
and time.

Control and Randomization

Acupuncture research performed without a control group
may have value for describing community practice patterns,
novel approaches, case series of relatively rare conditions,
or comparing acupuncture treatment to natural history
data.'”?° Options for prospective control groups include
standard/usual care, wait-list, comparison between two ac-
tive treatment protocols, or use of a placebo/sham acu-
puncture method.?! To separate potential sources of
therapeutic effects fully, it might be necessary to use mul-
tiple controls, for example, using a wait-list control to assess
effects related to measurement and natural history; a sham
treatment control to assess ‘‘nonspecific’’ acupuncture pro-
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cedure effects; and a verum treatment group to assess
acupuncture-specific effects.'>?* For prospective controlled
trials, randomization is generally recommended to reduce
bias and should follow Consolidated Standards for Report-
ing Trials (CONSORT) guidelines.>**

PARTICIPANTS

Participants in the PD study were ages 40—100; diagnosed
with PD using UK Brain Bank Criteria;*> and reported
moderate-to-severe fatigue on the Movement Disorders
Society Unified Parkinson’s Disease Rating Scale (UPDRS)
fatigue item.?® Participants were excluded if they had de-
mentia or a Montreal Cognitive Assessment score below
24%7; active depression or a Hospital Anxiety and Depres-
sion Scale depression subscale of >11;?® an untreated sleep
disorder; other neurologic disorders, including moderate-to-
severe neuropathy; or another medical condition associated
with fatigue (e.g., heart failure). Initially, participants with
any prior acupuncture exposure were excluded because of
concerns that prior acupuncture experience could interfere
with blinding.29 However, because of recruitment issues and
low concerns regarding patients with few exposures, the
study criteria were subsequently modified to allow partici-
pants with no acupuncture for the past 6 months. No bias
was detected in these participants and all participants were
monitored for treatment assignment perceptions.

Inclusion and Exclusion Criteria

Inclusion criteria may be based on Western medical di-
agnostic criteria, Eastern diagnosis, combined diagnoses, or
stand-alone symptoms, such as tremor. Exclusion criteria
may include medical conditions that make it difficult to
receive treatments, complicate data interpretation, or when
acupuncture is contraindicated. For example, some acu-
puncture points are contraindicated during pregnancy’’ and
patients with pacemakers should not receive electrical
stimulation.'*? People taking chronic anticoagulants may
bruise or bleed slightly but are safe for most protocols.*?
The current study included patients with deep brain stimu-
lation without any noted adverse effects. Including partici-
pants with prior acupuncture experience is contentious.
Some studies suggest that acupuncture-experienced partic-
ipants might distinguish sham from verum acupuncture
more easily, and these studies suggest that such individuals
should be excluded from acupuncture trials.?>** However,
this practice could limit recruitment in areas of the country
where acupuncture use is prevalent and could exclude par-
ticipants who would be most interested in acupuncture. In
either case, this issue should be addressed and the criteria
should be justified.

Specific challenges to consider with movement disorders
include tremor and dyskinesia, which could interfere with
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receiving treatments and/or blinding. In the current authors’
experience, this was not an issue and patients often com-
mented on the experience of “‘stillness’” during treatment.
Acupuncture staff may need to be trained regarding mobility
and fall risk issues. Severe neuropathy may interfere with
perception of both verum and sham treatments, and dementia
may interfere with reliability of certain outcome measures.

OUTCOME MEASURES

Outcome measures were collected at baseline, 3-weeks
into treatment, following the final treatment (6-weeks), and
also at 3 and 6 weeks post-treatment to assess the durability
of effects. The current study’s primary outcome was the
difference between the verum and sham groups in change
from baseline to 6 weeks on the Modified Fatigue Impact
Scale (MFIS). The MFIS was chosen because of its sensi-
tivity to change, compared to other fatigue scales.* Sec-
ondary outcome measures included results on: the Parkinson’s
Disease Questionnaire measure of health-related quality of
life;* the Parkinson’s Disease Sleep Scale;’’ the Epworth
Sleepiness Scale;*® the Hospital Anxiety and Depression
Sc:ale;28 the Apathy Scale;39 the UPDRS to assess motor
function and activities of daily living*®; and clinical global
impression of improvement scores from patients, caregivers,
and clinicians.*'

ACUPUNCTURE PROCEDURE

Treatment in the current study consisted of twice-weekly
sessions for 6 weeks and used a fixed-point prescription
based on Traditional Chinese Medicine (TCM) theory and
prior articles about PD and fatigued populations.*>** Par-
ticipants lay face up on the acupuncture table and were
blindfolded. All acupuncture points were swabbed with al-
cohol. For verum treatment, acupuncture needles (Seirin®,
36 gauge, 1-inch) were inserted to a depth of 0.5-1 cun in
the following order: Du 20 and Du 24, and Ren 6 (midline
points); right LI 10 and right HT 7 (upper extremity points);
right ST 36 and right SP 6 (lower extremity points); left LI
10 and left HT 7 (upper extremity points); and left ST 36
and left SP 6 (lower extremity points). For each point, the
needle was twisted three times to the right. The De Qi
sensation was not elicited explicitly because of the blinded
nature of the study. After 15 minutes, the acupuncturist
returned to the room to check on the participant. After 30
minutes, the acupuncturist removed the needles in the same
order as they were inserted and swabbed each point with
alcohol, dropping the needles into a sharps container at
every three removals. Each patient received two treatments
per week at least 1 day apart for 6 weeks. There were no
other components to the treatment.
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For the sham procedure, each point was swabbed with
alcohol and a sharp round toothpick in a guide tube was
placed on the sham point and tapped on the skin.*> The
toothpick was twisted three times to the right in the guide
tube (the toothpicks were longer than the guide tubes).
Then, each toothpick and guide tube was discarded into a
trashcan located in the treatment room and covered with
tissues. These toothpicks were mock inserted in the same
order as the verum acupuncture protocol except that non-
acupuncture points were used; these points were located 0.5
inches lateral to the traditional acupuncture points, or to the
right for midline points. The acupuncturist mock removed
the toothpicks by pressing a new toothpick into the sham
point slowly and quickly removing it in the same order they
were “‘inserted.”” The toothpicks were discarded three at a
time into a sharps container to mimic the sounds heard with
verum treatment.

Acupuncture Treatment

There are numerous styles and approaches to acupuncture
treatment including TCM, Five-Element, Japanese, Korean
Hand, auricular, microsystems, and medical acupuncture.*®
TCM is the style most commonly practiced by acupuncturists
in the United States and is the basis of the board examination
for the National Certification Commission of Acupuncture
and Oriental Medicine.*” For prospective trials, fixed or fluid
acupuncture-point prescriptions may be used.

A fixed-point prescription means the same combination
of acupuncture points are used for all participants, typically
based on prior research studies, common practice patterns,
or theoretical considerations. Advantages of fixed-point
prescriptions include reproducibility, ease of creating placebo
controls, and reduced practitioner bias. The primary disad-
vantage is that acupuncture is typically practiced in a more
nuanced and individualized manner, thus leading to the ar-
gument that fixed-point prescriptions may be suboptimal for
many participants.

Fluid acupuncture point prescription allows different
acupuncture points to be used for each participant. This may
range from a core set of acupuncture points with additional
optional points provided at the acupuncturist’s discretion to
completely individualized treatment plans.*®*° Advantages
of fluid point prescriptions are individualized treatment for
each participant and closer approximation of verum-world
practice. Disadvantages include the burden of recording
points for each treatment, difficulty in reproducing study
results, potential for experimental bias, and difficulties in
designing appropriate controls.

However, newer research needles capable of blinding
acupuncturists may overcome many of these shortcom-
ings.>® For both fixed and fluid prescriptions, treatments
should be based on the best available clinical evidence,
including the duration of treatments (e.g., 30-60 minutes)
and the frequency and total number of sessions (e.g., 2
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sessions per week for 6 weeks). Per STRICTA guidelines,
specific aspects of needling should be described, including
the needle brand, gauge, and length; the insertion order;
depth; and any needle manipulations, such as twisting or
thrusting.’ The prescription of adjunct therapies often used
in TCM practice, such as moxibustion, cupping, or herbal
prescriptions, should be noted if used.

Blinding and Sham Acupuncture Techniques

Blinding in acupuncture studies typically refers to the
blinding of participants to their group assignments and/or
blinding of raters with no blind required for the treating
acupuncturist who is typically unblinded in order to perform
study procedures accurately. However, several innovative
needle devices allow blinding of the acupuncturist and can
offer advantages in terms of reducing nonverbal cues and
other potential sources of bias.”® At the end of the study, par-
ticipants, evaluators, and acupuncturists (if blinded) should be
queried to assess the adequacy of blinding.

Sham acupuncture may be characterized by whether the
needles used are penetrating (breaking the skin) or non-
penetrating and whether they are placed on or off acupunc-
ture points.”' ™ Penetrating needles offer the advantage of
nearly identical skin sensations and ease of use, but are po-
tentially confounded by nonspecific needling effects (clini-
cal benefits of needling unrelated to specific placement).>*
Thus, most studies now utilize nonpenetrating sham devices.

The two most common nonpenetrating sham needle de-
vices are the Park Sham Device and the Streitberger Placebo
Needle.”>® Both use blunted, telescopic needles that give
the illusion of being inserted into the skin. The needle is
either held in place with tape around the acupuncture point or
with a base unit designed to hold the needle and guide tube.
Studies support the validity of mimicking verum needle
sensation without a need for physical blindfolding.>>>” Other
devices, such as the skin-touch placebo needle, may addi-
tionally allow acupuncturist blinding.’® These needles may
be cumbersome for the acupuncturist to use, require addi-
tional training, and add expense to a study. Another sham
method involves toothpicks placed in guide tubes, and this
method has also been validated to mimic acupuncture sen-
sations, at least in acupuncture-naive participants.?”® This
method is less expensive than manufactured sham needles
but requires physical blindfolding and acupuncturist training.

Needle/sham placement may be done off acupuncture
points/meridians, at identical points (with nonpenetrating
needles), or at acupuncture points not indicated for the con-
dition being researched.’*® Placement at identical points,
even with nonpenetrating needles, is generally not re-
commended because of the possibility of acupressure ef-
fects.®! Thus, the most appropriate sham points, even for
nonpenetrating needles, are located away from verum acu-
puncture points, away from acupuncture meridians, and at
locations that can be reproduced reliably.
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STATISTICAL ANALYSIS AND POWER

Assuming a 10% dropout rate, a sample size of 105 patients
was selected for the current study to provide at least 80%
power at 0.05 significance to detect a previously defined,
minimal clinically significant difference between groups of
10-points on the MFIS.%? Differences in change between
groups for both primary and secondary outcomes will be as-
sessed using repeated measures analysis of covariance.

IMPLEMENTATION

Budget and Study Setting

Acupuncturists may be paid per treatment, based on the
average regional costs, or by percent of full-time effort.
Funds should be set aside for acupuncture needles, sham
devices, and other related supplies (e.g., eye covers, cotton
balls, alcohol pads). Treatments can be administered at a
private office, school of acupuncture, or medical facility. If
multiple sites are used, efforts should be made to ensure
consistency in clinic rooms as much as possible (e.g., music,
lights).

Recruitment Challenges

Compared to pharmacologic studies, most acupuncture
studies involve multiple treatments over several weeks and
thus place greater time and travel demands on participants.
In the current study, travel to the University of Colorado
Hospital Center for Integrative Medicine was a leading
reason for screening failures leading the current authors to
open several satellite sites. When determining recruitment
numbers, the attrition rate should be considered, depending
on the patient population and treatment regimen. The at-
trition rate in acupuncture studies can range from 10% to
75% with most studies having ~ 10%-20% attrition.®'-*?
During the consent process, the current author inform pa-
tients clearly about the possibility of receiving a placebo
form of acupuncture, without providing details on how this
is to be performed. While this resulted in losing a small
number of participants, it was preferable to misrepresenting
the placebo as a ““form of acupuncture’ or biasing partici-
pants with additional information about the sham procedure.

Acupuncturist Training

For controlled trials, additional training is needed, even
for experienced acupuncturists, to ensure consistency of both
verum and placebo treatments. Practice sessions involving
other study personnel, acupuncture-naive, and acupuncture-
experienced volunteers helps ensure consistency of needling
techniques, placement, adequacy of blinding procedures,
and similarity between verum and placebo treatments. This
training is particularly valuable for trials in which
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participants might be treated by multiple acupuncturists.
As acupuncturists’ interactions with patients may contribute
to the therapeutic effect, these interactions should be re-
hearsed and staff should agree upon how to handle common
questions.

For the current study, there are 3 acupuncturists with
more than 15 years of clinical experience each, all li-
censed in the state of Colorado and trained in TCM. They
were involved in the original study design, including a
review of the literature, discussion, and agreement of
point selection. They practiced patient intakes, the verum
and sham procedures, and form completion with each
other; this also helped validate the blinding procedure as
these acupuncturists could not tell if they were receiving
verum or sham acupuncture from their colleagues. We
recommend acupuncturist training every 6—12 months,
depending on the length of the study. We had a day to
review protocol and procedures and to practice every 6
months for the current study.

Participant and Room Preparation

To ensure an efficient study, it is helpful to have visit
checklists and to provide participants with instructions, in-
cluding wearing loose fitting clothing, avoiding heavy meals
or fasting before procedures, taking regular medications,
and avoiding use of heavy lotions that can irritate acu-
puncture points (see Appendices 1 and 2).°* As multiple
acupuncturists performed in the current study, each partic-
ipant was also provided with a punch card to track treat-
ments and provide additional assurance of receiving the
correct number of treatments.

Each room should have a treatment table, alcohol swabs,
cotton balls, a sharps container, two identical containers for
acupuncture needles and sham devices, a box of facial tis-
sues, and an eye mask. For comfort, a blanket or infrared
lamp may be added. For safety, especially in studies re-
quiring blindfolding of participants, there should be a
mechanism by which the participant can call the acupunc-
turist into the room without needing to move, such as a baby
monitor. A timer should be used to maintain consistency of
needle-retention time.

Sham Needling and Removal Procedure

The sham procedure should mimic the verum procedure
as much as possible including swabbing points with alcohol
before insertion and after removal; order of point insertion
and removal; sounds of needles being removed from pack-
ages and thrown in sharps containers; and a final swab with
cotton at all points regardless of bleeding. The current au-
thors’ experience with trial participants confirmed that they
pay close attention to somatic cues (e.g., noting if a placebo
“needle’” was ‘“‘removed” from a different point from
where it was inserted) and auditory cues (e.g., sounds of
placebo ‘“‘needles” being rattled in a sharps container).
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DISCUSSION

Acupuncture presents many distinctive challenges for
clinical research.®> As with reporting, guidelines are needed
for developing appropriate acupuncture treatment trials to
improve the quality and reliability of data. It is hoped that
the considerations described in this article will assist in
planning future studies and improve the feasibility and
credibility of future acupuncture research in general, as well
as addressing special considerations for design of acupunc-
ture trials for a population with PD. The current authors
suggest using the materials presented here with the STRIC-
TA guidelines® and the CONSORT statement.**

The common practice of standardized treatment protocols
runs contrary to the core philosophy of many forms of acu-
puncture, which are typically based on an individuals’ un-
ique manifestation of signs, symptoms, and imbalances. This
creates a quandary between an optimal scientific study de-
sign of potentially suboptimal and routinized acupuncture
and a suboptimal scientific study of optimized and individ-
ualized treatment. It is also possible that the design of sham-
controlled acupuncture studies underestimate the benefits of
acupuncture by subtracting ‘‘nonspecific”’ effects that are
essential to the acupuncture experience, including interac-
tions with acupuncturists, patient expectations, relaxation,
and focusing on the body.%

Further research relevant to optimizing the design of
acupuncture trials is needed to advance this field and im-
prove the clinical relevance of research in this area. This
includes approaches to study design, optimizing sham
techniques, studies on whether or not acupuncture exposure
biases results, and mechanistic studies to determine whether
and how acupuncture effects differ from traditional placebo
effects.®®

CONCLUSIONS

There are numerous issues that need to be addressed when
conducting blinded acupuncture randomized controlled tri-
als (RCTs) on patients with PD. This article expanded upon
the components of study design and implementation, pro-
vided insight into how evaluation of acupuncture for the
symptom of fatigue in patients with PD was carried out, and
relevant forms for quick reference. The guidelines for de-
sign and implementation of acupuncture RCTs in this article
will be useful for scientists who are interested in conducting
such research.
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APPENDIX 1. SAMPLE CHECKLIST FOR PARTICIPANTS

Acupuncture as a Symptomatic Treatment for Fatigue in Parkinson’s Disease

)

COMIRB No. 10-0533
Benzi Kluger, MID

PATIENT INFORMATION SHEET: ACUPUNCTURE

1. Do not eat an unusually large meal immediately before or after your treatment. Do not
fast, and avoid arriving to your appointment excessively thirsty, hungry or full.

2. Do not over-exercise, engage in sexual activity, or consume alcoholic beverages within
six hours before or after your treatment.

3. Plan your activities so that after the treatment you can get some rest, or at least not
have to be working at top performance. This is especially important for the first few
visits.

4. Do continue to take any prescription medicines as directed by your regular doctor.
However, please remember to inform your acupuncturist of any and all prescriptions
and over the counter medication you are currently taking.

5. It is critically important for your practitioner to be aware of all your physical ailments
and conditions so that she/he can help you get the most benefit from all of your
treatments.

6. We recommend that you wear loose, comfortable clothing.

SIDE EFFECTS
Discomforts you may experience from acupuncture include minor bleeding, minor
bruising, infection, fainting, temporary pain or discomfort, broken needles and the
possible temporary increase of symptoms that existed before acupuncture treatment.

PARKING
We encourage you to use free valet parking that is provided for patients at the Anschutz
Medical Campus. Tipping is not mandatory. If you use valet parking, please do not bring
pets with you
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APPENDIX 2. SAMPLE ACUPUNCTURIST STUDY VISIT CHECKLIST.

Acupuncture Therapist Initials: Today’s Date:
Patient ID: Treatment # (Check here if patient was a “No Show”
)

Ask about and note any changes in medication (specify medication name and

dosage):

Pre-Acupuncture Procedure:

1:

Fill-in the patient ID and date in the header of each page of this form, double-
checking which

procedure is assigned (sham or real) to the patient ID

L

0NN W

Ask patient for psychological scales that were completed at home. (Submit with
this form)

Ask patient if s/he needs to use the restroom

Ask patient to turn off or silence cell phone

Check patient’s balance before getting on the table, asking if s/he needs help
Apply tissue over eyes, then blindfold or pillow sack

Ask, “Can you see anything?” (Adjust as needed)

See next page to follow acupuncture protocol: Remember to twirl 3 times

After “needles” are inserted:

9.

10.
11.

12.

13.
14.
13.
16.

Place voice monitor on the table beside patient, and assure patient to shout out
if needed

Inform patient that you will check back in 15 minutes

Instruct patient on the importance of not getting up or taking off the
blindfold/pillow sack

Offer a blanket and turn on music before leaving the room. (This step is

necessary.)

Return in 15 minutes to check patient

Return in 15 more minutes (total 30-minute rest time for patient)
Remove voice monitor from bedside of patient

Remove “needles” according to protocol outlined on next page

Body Chart + Rules: Please follow the chart and rules on the next page to apply
treatment consistently. Complete and return all pages of this packet (and any
psychological scales) to the Study Coordinator. Finally, complete the computer
spreadsheet that identifies the patient by name -- again noting any adverse events,
etc, as specified on the spreadsheet. Thank you!
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[Continued on back]

Info bhelow to be entered by data processor:

CAUTION -- All points start with: 1) %" lateral right on midline
2.) V2" lateral right on night limbs
3)Y" lateral left on left limbs

DU20 ©®
DU24 @
@ [
® — ) . ’ L1 @
° Vs @
O—tq HT, @
ALY
® STis ®
(0D SPs @

SPECIFIC RULES OF ACUPUNCTURE IN THE STUDY PROCEDURE
Place a check mark in front of each rule that was followed according to protocol.

1. Washed hands and used alcohol swabs for today’s treatments.

2. Started acupun cture points, twirling 3 times, on the midline from top down.

3 Started acupuncture points from an arm to aleg on the right, twirling 3 times,
then left side.

4. Withdrew the “needles” in the order of insertion.

5. Used a cotton ball while taking all “needles™ out today.

6. Deposited used "needles” into the sharps

container.

Acupuncture/Therapist Initials: Today’s Date:
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Patient ID: Treatment # (Leave blank for
“no show” only)

Observation/Summary of Events During this Visit: (Do not mention “sham” or
“real” when commenting please.)

A. Were all steps and protocol followed by the therapist during this
visit? _ Yes  No
If no, specify:

(Examples: “No show”, “Twirled 5 times” or “Patient left early”

B. Were there any medication changes?  Yes  No (If yes, note them on
page 1)

C. Did patient complete the full 30-minutes of acupuncture treatment as scheduled?
__Yes __ No
If no, why?

(Examples: “Patient had to go to the restroom after 15-minute check” or “No show™)

D. Adverse Events for Safety Monitoring: (circle/specify adverse events that were
observed today; select “0” for “No show™)
0-  No adverse events/No show
1-  Local Bleeding
2-  Local bruising
3-  Local skin infection
4-  Dizzy/Light-headed
5-  Other (Example-- Patient slipped and bruised knee on counter):

COMMENTS:

All completed pages of this Acupuncture Visit Form (and any psychological scales)
should be returned to the Study Coordinator for record-keeping. The computer
spreadsheet, with patient’s name identified, should also be completed and kept by
the acupuncturists. Thank you.



