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Abstract

Background: Conventional approaches for benzodiazepine tapering have their limitations. Anecdotal studies have
shown that acupuncture is a potential treatment for facilitating successful benzodiazepine tapering. As of today,
there was no randomized controlled trial examining its efficacy and safety. The purpose of the study is to evaluate
the efficacy of using electroacupuncture as an adjunct treatment to gradual tapering of benzodiazepine doses in
complete benzodiazepine cessation in long-term benzodiazepine users.

Methods/Design: The study protocol of a randomized, assessor- and subject-blinded, controlled trial is presented.
One hundred and forty-four patients with histories of using benzodiazepines in >50% of days for more than 3 months
will be randomly assigned in a 1:1 ratio to receive either electroacupuncture or placebo electroacupuncture combined
with gradual benzodiazepine tapering schedule. Both experimental and placebo treatments will be delivered twice per
week for 4 weeks. Major assessments will be conducted at baseline, week 6 and week 16 post-randomization. Primary
outcome is the cessation rate of benzodiazepine use. Secondary outcomes include the percentage change in the
doses of benzodiazepine usage and the severity of withdrawal symptoms experienced based on the Benzodiazepine
Withdrawal Symptom Questionnaire, insomnia as measured by the Insomnia Severity Index, and anxiety and
depressive symptoms as evaluated by the Hospital Anxiety and Depression Scale. Adverse events will also
be measured at each study visit.

Discussion: Results of this study will provide high quality evidence of the efficacy and safety of electroacupuncture as

an adjunct treatment for benzodiazepine tapering in long-term users.

Trial registration: ClinicalTrials.gov NCT02475538.

Keywords: Benzodiazepine discontinuation, Withdrawal, Acupuncture, Sham, RCT

Background

Benzodiazepines are commonly prescribed for short-term
relief of anxiety and insomnia symptoms. Despite the
initial intention, some patients continue taking the drugs
and become long-term benzodiazepine users. Cross-
sectional studies indicated that 58—84% of benzodiazepine
users reported taking the drugs for longer than 6 months
[1, 2]. In a population-based survey in Switzerland, nearly
one-tenth of 520,000 participants reported at least one
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benzodiazepine use in the last 6 months and among the
benzodiazepine users, 56% were taking the drug for more
than 90 days [3]. The potential harms due to long-term
benzodiazepine use, including abuse, dependence, over-
dose, cognitive impairment, household, work and road
accidents, and falls, often outweigh its benefits [4—6]. Par-
ticularly in the elderly, benzodiazepine use, both short and
long term, has been associated with increased risk of
daytime drowsiness, accidents and falls, hip fractures and
mortality [5]. Studies have shown that a high proportion
of long-term benzodiazepine users have attempted to stop
or reduce taking the drug; however, many of them have
failed due to benzodiazepine withdrawal symptoms [7].
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Benzodiazepine withdrawal symptoms, such as insomnia,
anxiety, hand tremor, sweating, muscle pain and irritability
are common [8]. A study showed that 43% of 180 partici-
pants who were taking diazepam for longer than 8 months
experienced withdrawal symptoms on cessation of use [9].
Another study indicated that 35% of 109 patients with
panic disorder reported withdrawal symptoms when an
8-week course of alprazolam was stopped [10]. Gradual
reduction or in combination with substitutive pharmaco-
therapy or psychological intervention are conventional
approaches for tapering benzodiazepines [11, 12]. Accord-
ing to a meta-analysis including both adults and older
adults, the average cessation rate was 42% for gradual
benzodiazepine reduction in routine care. There were no
significant benefits for gradual reduction in combination
with substitutive pharmacotherapy [11]; however, combin-
ing gradual reduction with psychological intervention was
more effective than gradual reduction alone (OR = 1.82,
95% CI = 1.25-2.67) [11]. Psychological intervention may
have helped patients to attain motivation and confidence
or have reduced their levels of anxiety and insomnia dur-
ing benzodiazepine withdrawal [13]. While the existing
conventional tapering approaches need further trials to
confirm their effectiveness, exploring complementary and
alternative therapies is therefore suggested.

Complementary and alternative medicine is a group of
diverse medical and healthcare practices that are not
presently considered to be a part of conventional medicine.
A recent systematic review showed that the 12-month
prevalence of complementary and alternative medicine use
ranged between 9.8 and 76% [14]. Complementary and
alternative medicine therapies can be an alternative treat-
ment to patients than substitutive pharmacotherapy or psy-
chological intervention as treatments of benzodiazepine
tapering. Acupuncture is one of the commonly-used com-
plementary and alternative medicine therapies. According
to the traditional Chinese medicine theory, fine needles are
inserted at special points on the body, called acupoints, to
produce therapeutic effects [15]. Electroacupuncture is a
special technique of acupuncture. Instead of manual stimu-
lation, electricity is used to stimulate acupoints via inserted
acupuncture needles. Previous systematic reviews have
shown that acupuncture is efficacious in alleviating anxiety
symptoms in subjects with anxiety [16] and in improving
sleep quality in subjects with a chief complaint of insomnia
[17, 18]. Anecdotal reports have been performed to exam-
ine whether acupuncture can augment gradual benzodi-
azepine tapering in enhancing benzodiazepine cessation
rate [19-21]. Ruan et al. showed that the use of hypnotics
was reduced from 7.6 times per week to 3.2 times per week
after a 2-month course of electroacupuncture in 32 subjects
with insomnia and hypnotic dependence [19]. In another
study, the cessation rate of hypnotics was over 90%
after 10 sessions of manual acupuncture [20]. Another
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study showed that all subjects could stop using their
benzodiazepines for anxiety following a 2-month manual
acupuncture treatment and 80% of the subjects attained a
Hamilton Anxiety Rating Scale score below 14 [21]. How-
ever, these studies adopted a retrospective recall on the
use of benzodiazepine, which is vulnerable to recall bias
and the reliability is limited. Besides these uncontrolled
studies, to the best of our knowledge, there has been no
randomized placebo-controlled study on the efficacy and
safety of electroacupuncture as an adjunct treatment of
gradual benzodiazepine withdrawal in enhancing benzodi-
azepine cessation rate. We therefore planned to conduct a
randomized controlled trial to examine the short- (2-week
posttreatment) and medium-term (12-week posttreat-
ment) effects of electroacupuncture in a group of long-
term benzodiazepine users in Hong Kong.

Methods

Objective

This study aims to examine the efficacy and safety of
electroacupuncture as an adjunct treatment to gradual
benzodiazepine withdrawal in enhancing benzodiazepine
cessation rate in long-term (at least 3 months) benzodi-
azepine users. The short-term and medium-term effects of
electroacupuncture were defined as within 4 weeks and 4—
12 weeks after completion of the electroacupuncture treat-
ment course. We hypothesize that subjects receiving
electroacupuncture will have a higher benzodiazepine
cessation rate than those receiving non-invasive placebo
acupuncture at 2-week posttreatment (short-term, week 6
post-randomization) and 12-week posttreatment (medium-
term, week 16 post-randomization).

Trial design

This study is a randomized, parallel-group, assessor- and
subject-blinded controlled trial with a 1:1 ratio of group
allocation to receive electroacupuncture plus gradual ta-
pering of benzodiazepines or placebo electroacupunc-
ture plus gradual tapering. Design and reporting of the
study will follow the CONSORT [22] and STRICTA [23]
recommendations.

Ethical approval

The study will be conducted in compliance with local
law, Declaration of Helsinki (1989), institutional policies and
the Good Clinical Practice (ICH-GCP) guidelines to protect
subjects’ right and safety. Ethics approval has been obtained
from the Institutional Review Board of the University of
Hong Kong/Hospital Authority Hong Kong West Cluster
(UW 14-554), Research Ethics Committee of Hospital
Authority Kowloon Central/Kowloon East Cluster (KC/
KE-15-0178/FR-3) and Human Subjects Ethics Sub-
committee of the Hong Kong Polytechnic University
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(HSEARS20160509002). The trial has been registered at
ClinicalTrials.gov (NCT02475538).

Participants

A total of 144 subjects who are long-term benzodiazepine
users will be recruited from psychiatric outpatient clinics of
three regional hospitals in Hong Kong and an integrative
health clinic. We have planned an 18-month recruitment
period starting from July 2015.

Inclusion criteria

Subjects will be included if they are: (1) 18 years or
above in age including elderly patients; (2) having at
least one of the psychiatric diagnoses that are listed in
Table 1; (3) taking one or more benzodiazepines, coded
as NO5BA, NO5CD, NO5CF, and M03BX07 according to
the World Health Organization Anatomical Therapeutic
Chemical classification system [24], on more than 50%
of days for at least 3 months and during a prospective
2-week period prior to baseline; and (4) willing to taper
benzodiazepines as per protocol.

Exclusion criteria

We will exclude participants who have: (1) any increase
by 50% or higher in the dosage of antidepressants or
anxiolytics in the past 1 year; (2) scored =8 in either the
depression or anxiety subscale of the Hospital Anxiety
and Depression Scale (HADS) [25]; (3) any concurrent
psychiatric disorders on the exclusion list (Table 1); (4)
any unstable psychiatric conditions or serious physical
illnesses which are judged by the investigator to render
unsuitable or unsafe to join the study; (5) valvular heart

Table 1 Lists of included and excluded psychiatric disorders
according to the ICD-10 system

Included

F32.0 Mild depressive episode;

F32.1 Moderate depressive episode;

F32.8 Other depressive episodes;

F32.9 Depressive episode, unspecified;

F33.0 Recurrent depressive disorder, current episode mild;
F33.4 Recurrent depressive disorder, currently in remission;
F33.1 Recurrent depressive disorder, current episode moderate;
F33.8 Other recurrent depressive disorders;

F33.9 Recurrent depressive disorder, unspecified;

F41.0 Panic disorder;

F41.1 Generalized anxiety disorder;

F41.2 Mixed anxiety and depressive disorder;

F43.2 Adjustment disorders;

F51.0 Nonorganic insomnia

Excluded

F31.0 Bipolar affective disorder;

F42.0 Obsessive-compulsive disorder;

F43.1 Post-traumatic stress disorder;

F20.0 Schizophrenia;

F21-29 other Schizotypal and delusional disorders;
F55.0 Abuse of non-dependence-producing substances;
F10-12, F14-19 Abuse of other psychoactive substances
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defects or bleeding disorders, taking anticoagulant drugs,
or are fitted with any implanted electrical device such as
pacemaker, defibrillator, or brain stimulation; (6) acu-
puncture during the previous 6 months prior to baseline;
(7) pregnancy, breastfeeding or childbearing potential
but not using adequate contraception; (8) infection or
abscess close to the site of selected acupoints and in the
investigator’s opinion inclusion is unsafe; and (9) signifi-
cant suicidal risk as rated by the Hamilton Depression
Rating Scale (HDRS) [26] item on suicide (a score > 3).

Trial procedure (Fig. 1)

Potential subjects will be invited to attend a face-to-face
interview for written consent, psychiatric history, and
history of benzodiazepine use. We will request partici-
pants to complete a daily record of benzodiazepine use
in the 2 weeks prior to baseline. Those who use benzodi-
azepines for more than 50% of days are eligible for
randomization. Participants will be randomly assigned to
receive electroacupuncture plus gradual tapering or
placebo electroacupuncture plus gradual tapering in a
1:1 ratio. Block randomization will be administrated by
an independent administrator using a computer-generated
list of random sequence. Group allocation will be kept in
sequentially-numbered opaque-sealed envelopes and will
be opened by acupuncturists after all baseline assessments
have been completed by the research assistant who is
blind to treatment allocation.

Intervention

Electroacupuncture combined with gradual tapering.
Subjects will receive electroacupuncture twice per

week for 4 consecutive weeks. The frequency and duration

es]
2 Screening for eligibility
3 : .
5 1. Face-to-face interview
% 2. 14-day benzodiazepines record
| Baseline assessments |
. | Randomization (n=144) |
5 |
9
g ¢ l
2 Acupuncture combined Placebo acupuncture
gradual tapering combined gradual tapering
(n=72) (n=72)
n l |
% 4-week treatment 4-week treatment
% (2 times per week) (2 times per week)
é.
E 2 weeks follow-up 2 weeks follow-up
g
3
g 12 weeks follow-up 12 weeks follow-up
Fig. 1 Flowchart of study procedures
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are based on previous systematic reviews [16-18] and
experts’ opinions. Subjects will be needled at bilateral
EX-HNT1 (Sishencong), EX-HN22 (Anmian), GB8 (Shuaigu),
ST8 (Touwei), EX-HN5 (Taiyang), GB15 (Toulingi), PC6
(Neiguan), HT7 (Shenmen), SP6 (Sanyinjiao), LV3
(Taichong), unilateral EX-HN3 (Yintang), GV24 (Shenting),
and GV20 (Baihui). The location and indication are sum-
marized in Table 2. The total number of needles used in
each session will be fixed to 23. The acupoints have been
used for treating insomnia and mood disorders [16, 27—29]
and modified for the purpose of benzodiazepine tapering
according to our expert team.

After sterilizing the skin around the acupoints with
75% alcohol, sterilized disposable needles (Blister Needle,
Dong Bang, Korean, 0.25x30mm) will be inserted. “De qi”
(a radiating feeling of numbness or distension considered
to be indicative of effective needling as reported by the
participant) will be achieved if possible. It is an indication
of “effective needling” in terms of TCM theory. Four pairs
of needles (left and right EX-HN1; GV20-EX-HN3; left
GB8- ST8; and right GB8- ST8) will be connected to an
electric-stimulator (AWQ 104 L, Hong Kong) for continu-
ous stimulation at constant current and a frequency of
4 Hz. In clinical practice, acupuncturists usually select 1—
4 pairs of acupoints to deliver electric stimulation. These
four pairs of acupoints were chosen to deliver electric-
stimulation because they are the main acupoints that are
supposed to have anxiolytic and sedative effects according
to the TCM theory. The amplitude of electrical stimula-
tion will be adjusted to a comfortable level. The needles
will be left for 30 min and then removed which resembles
the duration used in clinical practice.

All the included subjects will be advised to taper their
benzodiazepines over 4 weeks according to a protocol as
suggested by Rickels et al. [30]. The baseline benzodi-
azepine dosage in diazepam equivalent will be calculated
based on the average daily consumption in the 2 weeks
prior to baseline [31]. Subjects will be asked to reduce
their daily dose by 25% in the first and second week. For
the remaining 50%, we will advise reduction by 12.5%
for 3—4 days each time (Fig. 2). Where tablets do not
allow precise dose reduction, tablets will be either cut in
half or spaced over alternative days as required. After
the second, fourth, sixth, and eighth electroacupuncture
sessions, the subjects will be asked to complete a Benzo-
diazepine Withdrawal Symptom Questionnaire [32] to
assess their withdrawal symptoms, then a trained research
assistant who is blinded to the treatment allocation will use
about 10-15 min to evaluate subjects’ benzodiazepine with-
drawal symptoms and other adverse events, discuss the
problems encountered due to benzodiazepine tapering,
count the surplus of benzodiazepines due to dose reduc-
tion, set the withdrawal schedule for the following weeks,
and provide support and encouragement to follow the
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withdrawal schedule. If subjects find it too difficult to cope,
feel unable to meet the reduction goal, or have at least one
item in the Benzodiazepine Withdrawal Symptom Ques-
tionnaire [32] rated as severe, we will suggest keeping the
dosage unchanged or slowing down the tapering, e.g., the
25% per week tapering in the first 2 weeks can be reduced
to 12.5% per week.

Placebo electroacupuncture combined with gradual
tapering

The sterilization procedure will be the same as in elec-
troacupuncture group. Placebo needles, designed by
Streitberger [33], have a blunt tip that cannot penetrate
the skin. The handles of placebo needles will slide over
the needle when they are pressed, giving an appearance
of penetrating the skin. The placebo needles will be
placed 1 in. beside the acupoints in order to avoid acu-
pressure effect. The needles are held by surgical tape or
hair pin to imitate the procedure of electroacupuncture.
The needles are connected to an electric-stimulator with
zero frequency and amplitude. The number, duration and
frequency of treatment session will be the same as in the
electroacupuncture group.

Electroacupuncture will be performed according to
a standard operating procedure (SOP) manual which
is developed to standardize the treatment procedure
and dialogue between acupuncturists and subjects
(Additional file 1).

Fidelity of the intervention

The acupuncturists are registered Chinese medicine prac-
titioners in Hong Kong with a Bachelor degree in Chinese
Medicine and at least 5 years’ experience in providing nee-
dle acupuncture. Their first 10 electroacupuncture treat-
ments will be assessed and guided by the PI (WY) using a
standardized checklist to ensure fidelity of the interven-
tion. The PI will also randomly visit to check the acupunc-
turists’ adherence to the research protocol.

Outcome measures (Table 3)

Primary outcome

Primary outcome is the proportion of participants who
successfully discontinue benzodiazepines at 2-week post-
treatment (week 6) and 12-week posttreatment (week
16). Previous randomized controlled trials of benzodi-
azepine tapering [10] have used cessation rate as the
main outcome measure. The primary end-point is 12-
week posttreatment (Fig. 2).

Secondary outcomes

Secondary measures include percentage benzodiazepine
dose reduction, Benzodiazepine Withdrawal Symptom
Questionnaire (BWSD), Insomnia Severity Index (ISI),
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and HADS. A daily dose of benzodiazepine in diazepam
equivalent and percentage reduction as compared to
baseline will be derived from a 14-day record form. Pre-
vious studies have suggested that prospective usage diary
is more accurate than retrospective recall of consump-
tion [34, 35]. The subject will be asked to bring back
their un-used medications at each visit for cross-
checking with the usage record.

Benzodiazepine withdrawal symptoms will be assessed
by the 20-item self-administrated BWSQ [32]. The items
include main symptoms experienced during withdrawal
from benzodiazepine dependent patients including dizzi-
ness, pains in muscle, muscle twitching, and so on [32].
Withdrawal symptoms are rated as “absent”, “moderate”
or “severe” (0, 1, or 2), yielding a total score ranging be-
tween 0 and 40. The original English version has been
translated into Chinese for use in this study. The back-
translated version has been compared with the original
version to ensure it appropriately reflects the original
version. Insomnia, one of the most common benzodi-
azepine withdrawal symptoms, will be further evaluated

Table 3 Summary of outcome measures and assessment schedule

by the ISI [36]. The ISI is a 7-item 5-point self-rating
Likert scale to indicate subjects’ perceived severity of in-
somnia symptoms. The total score ranges from 0 to 28.
The Chinese version of ISI has been demonstrated to have
adequate validity and reliability [37]. The HADS [25], a
validated and widely-used self-reported questionnaire, will
be adopted to measure the severity of depressive and anx-
iety symptoms. It consists of 14 items; seven of them are
on depression and seven on anxiety, which generates the
anxiety and depression subscales. Somatic symptoms are
not included in the HADS. The validated Chinese version
of HADS will be used in the present study [38].

Treatment expectancy

The Credibility of Treatment Rating Scale (CTRS), a
4-item scale, will be used for assessing subjects’ confi-
dence and expectation towards treatment [39]. The
Chinese version CTRS has been adopted in previous
studies [27, 29]. Higher scores indicate greater confi-
dence and expectation towards treatment.

Measure Baseline Intervention 2-week 12-week
ond 4h oth st posttreatment posttreatment
BZ cessation rate® v v v
BZ dose reduction, % v v v v v v v
BWSQ v v v v v v v
ISl v v v v
HADS v v v v
SDS v
CTRS v v v
AE monitoring v v v v v v

BZ Benzodiazepine, BWSQ Benzodiazepine Withdrawal Symptom Questionnaire, IS/ Insomnia Severity Index, HADS Hospital Anxiety and Depression Scale, SDS
Substance Dependence Scale, CTRS Credibility of Treatment Rating Scale, AE adverse events

#Primary outcome
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Assessment for substance dependence

The Substance Dependence Scale (SDS) measures the
severity of dependency towards a particular substance in
the last 12 months [40]. The SDS contains five items
and the Chinese version has been shown to be reliable
and valid [41]. The term “particular substance” in the
SDS will be revised to “benzodiazepine” in this study.

Safety concern

Subjects will be provided with sufficient information
regarding the potential adverse events of benzodiazep-
ine withdrawal. Benzodiazepine withdrawal symptoms,
and electroacupuncture-related adverse events will be
assessed at each study visit. Benzodiazepine withdrawal
symptoms will be assessed by the BWSQ. A standardized
electroacupuncture-related adverse event form [42, 43],
consisting of eight items on adverse events around the
needle sites, 13 items on systemic adverse events, and
three items on serious adverse events, will be used. Sever-
ity of each adverse event will be rated as “absent”, “mild”,
“moderate” or “severe” and the causality of adverse event
will be reported using a 5-point Likert scale, ranging from
“unrelated” to “certain”. In addition, worsening of pre-
existing medical and psychiatric conditions is counted as
adverse events. Subjects with heart rate over 100 beats per
minute, systolic blood pressure higher than 140 mmHg,
diastolic blood pressure higher than 90 mmHg, and any
suicidal risk based on the HDRS suicidality item will be
evaluated by the Principal Investigator before continuing
in the study. Those with moderate suicidal risk will be ex-
cluded from the study and referred to their case doctors
as early as possible.

Blinding assessment

As all outcome measures are self-reported, assessments
are deemed to be blinded. Success of participant blinding
will be measured at the last electroacupuncture session.
Subjects will be asked a standard question: “When you
volunteered for the trial, you were informed that you
would receive traditional acupuncture, or acupuncture-
like placebo treatment. Which acupuncture do you think
you received?” The standard question is adapted from the
paper by Park et al. [44].

Sample size calculation

Sample size calculation is based on benzodiazepine
cessation rate, the primary outcome. No previous studies
have been conducted on the efficacy of electroacupuncture
and placebo electroacupuncture for tapering benzodiaze-
pines; hence the effect size for sample size calculation is
estimated according to previous randomized controlled
trials using psychological intervention. A median cessa-
tion rate of 74% (range = 13-85%) was reported in a
previous systematic review on benzodiazepine tapering
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using psychological intervention [11]. We estimate that
electroacupuncture will produce a cessation rate similar
to that of psychological intervention (75%) and the cessa-
tion rate in placebo control group is about 50%; hence. a
25% difference in cessation rate between groups is assumed
[27]. A power of 80% has been regarded as a reasonable
protection against Type II error [45]. Based on a 25%
between-group difference and a power of 80%, the minimal
number of subjects that are required to avoid a Type I error
of 0.05 is 108 (54 per group). The final sample size is 144
(72 per group) after allowing a 25% attrition rate at 12-
week posttreatment.

Statistical analysis

Data will be double-entered and checked for consistency.
Data analysis will be performed with an identification code
of group A and group B according to a pre-specified stat-
istical analysis plan. The coding of group allocation will be
revealed after the completion of data analysis or in case of
reports of serious adverse events associated with electroa-
cupuncture or benzodiazepine withdrawal. Between-group
difference will be assessed by two-sample t-test or chi-
square test at baseline, week 4 (end of treatment), week 6
(2-week posttreatment), and week 16 (12-week posttreat-
ment). The absolute risk reduction and number of
subjects that are needed to be treated to obtain one
benzodiazepine withdrawal will be estimated at week 16.
Attempts will be made for minimizing missing data
among subjects who do not return for assessment or have
withdrawn from study by mail and phone reminders. Both
per protocol and intention-to-treat analyses will be per-
formed. Multiple imputation technique will be used to
handle missing values, assuming data are missing at ran-
dom (MAR). Ten sets of imputed values will be generated
to adjust for variability due to imputation, and so ten
completed data sets will be created. These completed data
sets will be analyzed separately with standard statistical
methods, and the results are combined into a single
multiple-imputation result [46]. Sensitivity analysis will be
conducted to examine the effect of departures from the
assumption of MAR on clinical outcomes. The missing
data due to dropout cases may be associated with those
who rebound in insomnia or anxiety levels, or those who
fail to decrease consumption of benzodiazepine. Pattern
mixture models with various possible values of the in-
formative missing parameters will be employed to conduct
the sensitivity analysis [47]. For dichotomous outcomes,
the informative missing parameter specifies the odds ratio
between the outcome and missingness indicator. For con-
tinuous outcomes, it specifies the mean difference be-
tween the unobserved outcome and observed outcome.
By varying the informative missing parameter, it is possible
to examine the magnitude of departures from MAR
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assumption on different outcomes. Stata rctmiss will be
used to do the sensitivity analysis [48].

Trial status

Subject recruitment has been started in late July 2015
and is expected to complete in March 2017. Results of
the study will be available by the end of 2017. The
current study does not include any interim analyses.

Discussion

Benzodiazepine is one of the most frequently prescribed
drugs. Although benzodiazepines play an important role
in the treatment of anxiety disorders, insomnia, and
physical illnesses such as epilepsy, their use has been
questioned due to public concerns about adverse effects
and liability to lead to physical dependence and abuse.
Despite legislative measures to control the prescription
of benzodiazepines [49], long-term benzodiazepine use
remains common. Gradual reduction of benzodiazepines
with or without substitutive pharmacotherapy or psycho-
logical intervention have their limitations, the present study
will explore using electroacupuncture as an adjunct for
benzodiazepine tapering. In this trial, we aimed to examine
the specific effects of electroacupuncture such as nee-
dle insertion, deqi sensation, and electric-stimulation in
tapering off benzodiazepine use. Therefore, we used a
non-invasive sham as a control. Our next step is to per-
form a pragmatic trial on the effectiveness of electroa-
cupuncture compared to other standard interventions
(e.g. psychological or pharmacological intervention) for
tapering benzodiazepines.

To the best our knowledge, we are the first group to
perform a randomized placebo-controlled trial using a
well-documented screening process and validated scales
to examine the efficacy and safety of electroacupuncture
for benzodiazepine tapering. Results of this study will
enrich our understanding on the use of electroacupunc-
ture for benzodiazepine cessation.

Additional file

Additional file 1: The Standardized Operating Procedure (SOP) of
Electroacupuncture Treatment. (DOCX 18 kb)

Abbreviations

AE: Adverse events; BWSQ: Benzodiazepine Withdrawal Symptom
Questionnaire; CONSORT: Consolidated Standards of Reporting Trials;

CTRS: Credibility of Treatment Rating Scale; DSM-IV (SCID): Diagnostic And
Statistical Manual Of Mental Disorders, Fourth Edition (Structured Clinical
Interview for DSM Disorders); HADS: Hospital Anxiety and Depression Scale;
ICD: International Classification of Diseases; ICH-GCP: Good Clinical Practice
from International Conference on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use; ISI: Insomnia Severity
Index; SDS: Substance Dependence Scale; SOP: Standard operating
procedure; STRICTA: Standards for Reporting Interventions in Clinical Trials of
Acupuncture

Page 8 of 9

Acknowledgements
The authors would like to thank all the subjects participating at the current
study.

Funding
The study is supported by the Health and Medical Research Fund (HMRF),
Food and Health Bureau, Hong Kong SAR (Project no. 12133661).

Availability of data and materials
Raw data listings will not be shared, due to confidentiality reasons.

Authors’ contributions

WEFY and KFC are responsible for the study design. ZJZ, WCC and XLL
provide clinical advice for the treatment design. LMH provides statistical
advice. KFC, RMKN and CLWC are the site coordinators and help in
monitoring recruitment progress. YMY is responsible for data collection. ZJZ,
SPZ, and LL are responsible for monitoring the operation of acupuncture.
WEFY, KFC and YMY draft the manuscript. WFY, KFC, ZJZ, SPZ, WCC, RMKN,
CLWC, LMH, YMY and XLL are responsible for revising the manuscript. All
authors have read and approved the manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate

This study has obtained ethics approval from the Institutional Review Board
of the University of Hong Kong/Hospital Authority Hong Kong West Cluster
(UW 14-554), Research Ethics Committee of Hospital Authority Kowloon
Central/Kowloon East Cluster (KC/KE-15-0178/FR-3) and Human Subjects
Ethics Sub-committee of the Hong Kong Polytechnic University
(HSEARS20160509002). All participants, included in the current study, gave
their informed consent prior to their inclusion in the study.

Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'The Hong Kong Polytechnic University, Hunghom, Kowloon, Hong Kong
SAR, China. “Department of Psychiatry, University of Hong Kong, Pokfulam,
Hong Kong SAR, China. *School of Chinese Medicine, University of Hong
Kong, Pokfulam, Hong Kong SAR, China. “4School of Chinese Medicine, Hong
Kong Baptist University, Kowloon Tong, Kowloon, Hong Kong SAR, China.
5Depar‘[mem of Psychiatry, Kowloon Hospital, 147A Argyle Street, Kowloon,
Hong Kong SAR, China. °Department of Psychiatry, United Christian Hospital,
130 Hip Wo Street, Kwun Tong, Kowloon, Hong Kong SAR, China. ’School of
Public Health, University of Hong Kong, Pokfulam, Hong Kong SAR, China.

Received: 15 December 2016 Accepted: 16 March 2017
Published online: 31 March 2017

References

1. Holden JD, Hughes IM, Tree A. Benzodiazepine prescribing and withdrawal
for 3234 patients in 15 general practices. Fam Pract. 1994;11:358-62.

2. Australian Bureau of Statistics. National Health Survey, first results, Australia,
1995. Canberra: Australian Bureau of Statistics; 1996.

3. Petitjean S, Ladewig D, Meier CR, Amrein R, Wiesbeck GA. Benzodiazepine
prescribing to the Swiss adult population: results from a national survey of
community pharmacies. Int Clin Psychopharmacol. 2007;22:292-8.

4. Kan CC, Breteler MH, Zitman FG. High prevalence of benzodiazepine
dependence in out-patient users, based on the DSM-III-R and ICD-10
criteria. Acta Psychiatr Scand. 1997,96:85-93.

5. Lader M, Tylee A, Donoghue J. Withdrawing benzodiazepines in primary
care. CNS Drugs. 2009,23:19-34.

6. Verwey B, Eling P, Wientjes H, Zitman FG. Memory impairment in those who
attempted suicide by benzodiazepine overdose. J Clin Psychiatry. 2000,61:
456-9.


dx.doi.org/10.1186/s12906-017-1692-5

Yeung et al. BMC Complementary and Alternative Medicine (2017) 17:183

7. Chung KF, Cheung RC, Tam JW. Long-term benzodiazepine users-
characteristics, views and effectiveness of benzodiazepine reduction
information leaflet. Singap Med J. 1999;40:138-43.

8. Schweizer E, Rickels K. Benzodiazepine dependence and withdrawal: a
review of the syndrome and its clinical management. Acta Psychiatr Scand
Suppl. 1998;393:95-101.

9. Rickels K, Case WG, Downing RW, Winokur A. Long-term diazepam therapy
and clinical outcome. JAMA. 1983:250:767-71.

10.  Pecknold JC. Discontinuation reactions to alprazolam in panic disorder.

J Psychiatr Res. 1993,27:155-70.

11, Parr JM, Kavanagh DJ, Cahill L, Mitchell G, McD YR. Effectiveness of current
treatment approaches for benzodiazepine discontinuation: a meta-analysis.
Addiction. 2009;104:13-24.

12. Gould RL, Coulson MC, Patel N, Highton-Williamson E, Howard RJ. Interventions
for reducing benzodiazepine use in older people: meta-analysis of randomised
controlled trials. Br J Psychiatry. 2014,204:98-107.

13.  Krystal AD. The changing perspective on chronic insomnia management.

J Clin Psychiatry. 2004,65:20-5.

14. Harris PE, Cooper KL, Relton C, Thomas KJ. Prevalence of complementary
and alternative medicine (CAM) use by the general population: a systematic
review and update. Int J Clin Pract. 2012;66:924-39.

15.  Kaptchuk TJ. Acupuncture: theory, efficacy, and practice. Ann Intern Med.
2002;136:374-83.

16.  Pilkington K, Kirkwood G, Rampes H, Cummings M, Richardson J.
Acupuncture for anxiety and anxiety disorders-a systematic literature
review. Acupunct Med. 2007;25:1-10.

17. Yeung WF, Chung KF, Leung YK, Zhang SP, Law AC. Traditional needle
acupuncture treatment for insomnia: a systematic review of randomized
controlled trials. Sleep Med. 2009;10:694-704.

18.  Cheuk DK, Yeung WF, Chung KF, Wong V. Acupuncture for insomnia.
Cochrane Database Syst Rev. 2012,9.CD005472.

19. Ruan JW, Zheng PY. Therapeutic analysis on the acupuncture for drug-
dependence insomnia. Chin J Rehab Med. 2002;17:167-8.

20. Zhang Y, Liu SW, Hou YC. Acupuncture treatment of drug-dependence
insomnia. Chin Acupunct Moxibust. 2001;22:85.

21. Qiao YY. Thirty cases of anxiety symptom treated with Shenmen-through-
Shaohai point. Chin Acupunct Moxibust. 2002;21:81-2.

22. Moher D, Hopewell S, Schulz KF, Montori V, Gotzsche PC, Devereaux PJ,
Elbourne D, Egger M, Altman DG, Consort. CONSORT 2010 explanation and
elaboration: updated guidelines for reporting parallel group randomised
trials. Int J Surg. 2012;10:28-55.

23. MacPherson H, Altman DG, Hammerschlag R, Li Y, Wu T, White A,
Moher D, Group SR. Revised STandards for Reporting Interventions in
Clinical Trials of Acupuncture (STRICTA): extending the CONSORT
statement. Acupunct Med. 2010,28:83-93.

24, World Health Organisation Collaborating Centre for Drug Statistics
Methodology. Guidelines for ATC Classification and DDD Assignment. 5th
ed. Oslo, Norway: World Health Organisation; 2002.

25. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983,67:361-70.

26.  Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry.
1960;23:56-62.

27. Chung KF, Yeung WF, Yu YM, Yung KP, Zhang SP, Zhang ZJ, Wong MT, Lee
WK, Chan LW. Acupuncture for residual insomnia associated with major
depressive disorder: A placebo- and sham-controlled, subject- and assessor-
blind, randomized trial. J Clin Psychiatry. 2015;76:€752-60.

28. Yeung WF, Chung KF, Poon MM, Ho FY, Zhang SP, Zhang ZJ, Ziea ET,
Wong TV. Prescription of chinese herbal medicine and selection of
acupoints in pattern-based traditional chinese medicine treatment for
insomnia: a systematic review. Evid Based Complement Alternat Med.
2012;2012:902578.

29.  Yeung WF, Chung KF, Tso KC, Zhang SP, Zhang ZJ, Ho LM.
Electroacupuncture for residual insomnia associated with major depressive
disorder: a randomized controlled trial. Sleep. 2011;34:807-15.

30. Rickels K, Schweizer E, Case WG, Greenblatt DJ. Long-term therapeutic use
of benzodiazepines. |. Effects of abrupt discontinuation. Arch Gen Psychiatry.
1990;47:899-907.

31. Zitman FG, Couvée JE. Chronic benzodiazepine use in general practice
patients with depression: an evaluation of controlled treatment and taper-
off: report on behalf of the Dutch Chronic Benzodiazepine Working Group.
Br J Psychiatry. 2001;178:317-24.

32.

33

34.

35.

36.

37.

39.

40.

41.

43.

45.

46.

48.

49.

Page 9 of 9

Tyrer P, Murphy S, Riley P. The benzodiazepine withdrawal symptom
questionnaire. J Affect Disord. 1990;19:53-61.

Streitberger K, Kleinhenz J. Introducing a placebo needle into acupuncture
research. Lancet. 1998;352:364-5.

Morin CM, Bastien C, Guay B, Radouco-Thomas M, Leblanc J, Vallieres A.
Randomized clinical trial of supervised tapering and cognitive behavior
therapy to facilitate benzodiazepine discontinuation in older adults with
chronic insomnia. Am J Psychiatry. 2004;161:332-42.

Voshaar RC, Gorgels WIMJ, Mol AJJ, Van Balkom AJLM, Van de Lisdonk EH,
Breteler MHM, van den Hoogen HJ, Zitman FG. Tapering off long-term
benzodiazepine use with or without group cognitive-behavioural therapy:
three conditioned, randomised controlled trial. Br J Psychiatry. 2003;182:
498-504.

Bastien CH, Valliéres A, Morin CM. Validation of the Insomnia Severity Index
as an outcome measure for insomnia research. Sleep Med. 2001;2:297-307.
Chung KF, Kan KK, Yeung WF. Assessing insomnia in adolescents:
comparison of Insomnia Severity Index, Athens Insomnia Scale and Sleep
Quality Index. Sleep Med. 2011;12:463-70.

Leung CM, Wing YK, Kwong PK, Lo A, Shum K. Validation of the Chinese-
Cantonese version of the hospital anxiety and depression scale and
comparison with the Hamilton Rating Scale of Depression. Acta Psychiatr
Scand. 1999;100:456-61.

Vincent C. Credibility assessment in trials of acupuncture. Complement Med
Res. 19904:8-11.

Gossop M, Darke S, Griffiths P, Hando J, Powis B, Hall W, Strang J. The
Severity of Dependence Scale (SDS): psychometric properties of the SDS in
English and Australian samples of heroin, cocaine and amphetamine users.
Addiction. 1995,90:607-14.

Chen VC, Chen H, Lin TY, Chou HH, Lai TJ, Ferri CP, Gossop M. Severity of
heroin dependence in Taiwan: Reliability and validity of the Chinese version of
the Severity of Dependence Scale (SDS[Ch]). Addict Behav. 2008;33:1590-3.
Chung KF, Yeung WF, Kwok CW, Yu YM. Risk factors associated with adverse
events of acupuncture: a prospective study. Acupunct Med. 2014;32:455-62.
Chung KF, Yeung WF, Yu YM, Kwok CW, Zhang SP, Zhang ZJ. Adverse
Events Related to Acupuncture: Development and Testing of a Rating Scale.
Clin J Pain. 2015;31:922-8.

Park J, White AR, James MA, Hemsley AG, Hohnson P, Chambers J, Ernst E.
Acupuncture for subacute stroke rehabilitation. A sham-controlled, subject-
and assessor-blind, randomized trial. Arch Intern Med. 2005;165:2026-31.
Portney LG, Watkins MP. Foundations of clinical research: applications to
practice. 3rd ed. Upper Saddle River, N.J: Pearson/Prentice Hall; 2009.

Little RJA, Rubin DB. Statistical Analysis with Missing Data. 2nd ed. Hoboken,
NJ: Wiley; 2002.

Little RJA. Pattern-Mixture Models for Multivariate Incomplete Data. J Am
Stat Assoc. 1993;88:125-34.

rctmiss — analyse a RCT allowing for informatively missing outcome data.
http://www.mrc-bsu.cam.ac.uk/software/stata-software. Accessed 27 Mar
2017.

Chung KF. Benzodiazepine prescribing trend after its inclusion as a
dangerous drug under the Hong Kong Dangerous Drugs Ordinance. Hong
Kong Med J. 1997;3:16-20.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://www.mrc-bsu.cam.ac.uk/software/stata-software

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Methods
	Objective
	Trial design
	Ethical approval
	Participants
	Inclusion criteria
	Exclusion criteria

	Trial procedure (Fig. 1)
	Intervention
	Placebo electroacupuncture combined with gradual tapering

	Fidelity of the intervention
	Outcome measures (Table 3)
	Primary outcome
	Secondary outcomes

	Treatment expectancy
	Assessment for substance dependence
	Safety concern
	Blinding assessment
	Sample size calculation
	Statistical analysis
	Trial status

	Discussion
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher's Note
	Author details
	References

