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Background and Objectives: Opioid use disorder (OUD) is a
chronic disease with significant personal, societal, and public health
consequences. Even for the minority who receive the most effective
evidence-based treatments, morbidity, and mortality remain signifi-
cant. These facts, along with the recovery movement calling for
individualized, holistic, culturally sensitive care, have led to the
exploration of adjunctive interventions including acupuncture.
Despite hundreds of international trials, however, there is a lack of
consensus regarding its efficacy in OUD due in large part to
methodological issues of trials to date. In response to these issues, the
National Acupuncture Detoxification Association (NADA) devel-
oped an operationalized manual auricular acupuncture protocol that
has since become the most widely used in the US. This systematic
review is the first to focus explicitly on randomized trials utilizing the
NADA protocol as a complementary intervention to address OUD.
Methods: The methods utilized to identify studies for inclusion are
based on a 2009 protocol developed by the Cochrane Collaboration.
Results: Four trials met inclusion criteria. Despite methodological
issues, results indicate that while the NADA protocol may not be
effective in reducing acute opiate craving or withdrawal, it may be
effectively utilized as an adjunctive treatment to increase treatment
retention and decrease methadone detoxification and maintenance
dosages in OUD.
Conclusion and Scientific Significance: Incorporation of the NADA
protocol into existing evidence-based treatment approaches may
facilitate recovery and, through its impact on treatment retention and
completion, indirectly impact morbidity, and mortality in individuals
with OUD. Given the limitations of the current review, conclusions
are tentative and directions for future research are discussed. (Am J
Addict 2016;25:592–602)

INTRODUCTION

Like other substance use disorders (SUDs), opioid use
disorder (OUD) is a chronic bio-psycho-social disease with
complicated neurobiological foundations involving alterations

of neural circuits and neurotransmitters involved in reward,
motivation, and memory. Of specific significance to the
dependence, tolerance, and relapse associated with OUD are
the endogenous opiate system,mesolimbic reward system, and
the limbic system.1 OUD affects thousands of communities
and millions of individuals worldwide, and has significant
financial, personal, societal, and public health consequences.2

Direct and indirect costs associated with OUD range from .2%
to 2% of a country’s gross domestic product.3 Unsafe injection
practices contribute significantly to the global epidemic of
human immunodeficiency virus (HIV) and acquired immune
deficiency syndrome (AIDS), and account for nearly 90% of
newly diagnosed Hepatitis C cases per year.4,5 Of all illicit
substances, heroin causes the second most harm to individuals
and the community, an estimate that is based on mortality,
damage, impairment of functioning, loss of relationships,
injury, crime, economic cost, and community disruption.6

Heroin and opioid analgesics are the primary drugs
implicated in overdose deaths, contributing to 75% of such
fatalities worldwide.2 Relative to the global picture, there is
currently an OUD epidemic in the U.S. While the global
prevalence of opioid and opiate abuse has remained stable at
.7% and .4% of the world’s adult population, respectively,2

the U.S. Substance Abuse and Mental Health Services
Administration (SAMHSA) reports that between 2007 and
2012 past-year users of heroin in the U.S. increased nearly
twofold from 373,000 to 669,000,7 and by 2014 had reached
914,000.8 In 2014, 4.3 million Americans or 1.6% of the
country’s adult population reported abusing opioid analgesics,
a figure that is relatively lower than that reported for the years
2002–2012, but roughly equal to that reported in 2013.8

However, the 914,000Americans or .3% of the country’s adult
population that reported abuse of heroin in 2014 is relatively
higher than estimates reported for the years 2002–2013.8 In
2014, 1.9 million Americans met diagnostic criteria for a
substance use disorder involving opioid analgesics and
586,000 for a substance use disorder involving heroin.8

In 2013, the drug-related mortality rate in the U.S.,
disproportionately affected like the global rate by heroin and
opioid analgesics, was nearly 5 times the global average.2 In
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the U.S., while the total number of drug-related deaths
involving opioid analgesics exceeded the number involving
heroin from 2000 to 2013, trends in relative annual death rates
related to each substance recently changed. Deaths involving
opioid analgesics increased at a quicker pace than those
involving heroin from 2000 to 2010, and stabilized somewhat
from 2010 to 2013 at 5.1–5.4 per 100,000. Conversely, deaths
involving heroin increased at a relatively slow pace from 2000
to 2010, followed by a dramatic increase of 37% per year from
2010 to 2013, or from 1.0 to 2.7 per 100,000.9 Thus, the U.S.
disproportionately contributes to the global drug-related
fatality rate, due in part to disproportionate rates of opiate
and opioid abuse, and current trends reflect that heroin abuse
and related overdose deaths are particularly on the rise.

Treatment
Recovery is an individualized, holistic, process that

encompasses more than merely illness and health; it also
involves attention to the psychosocial and cultural aspects of
an individual’s life.10 Considering the holistic nature of
recovery as well as the chronic, multi-faceted nature of OUD,
recovery-oriented treatment must be comprehensive in nature.
As with other chronic diseases, with appropriate treatment
individuals with OUD may go into remission; however, they
remain vulnerable to relapse throughout their lifetime. This
vulnerability is highlighted by the significant rate of relapse
following detoxification or brief treatment. In 2010, Smyth
et al. for example, found that of individuals with OUD that
were admitted to a 6 week inpatient abstinence-based
treatment program, 66% had used opiates or opioids and
59% had returned to daily use within 1 week of discharge. Of
those that ultimately returned to daily use, 80% did so in the
first month after discharge. Early relapse was predicted by
failure to complete detoxification, the entire treatment
program, and a failure to enter aftercare. As the authors point
out, these findings are consistent with those of numerous
others who have also noted a significant risk of early relapse in
individuals with OUD.11 Not only do the data show that
individuals are particularly vulnerable to relapse in the
immediate period following completion of detoxification or
brief treatment, it also shows individuals are more susceptible
to overdose and death during this time.2,11

Decades of research have revealed that medication-
assisted-therapy (MAT), that is, buprenorphine, methadone,
or naltrexone, in combination with psychosocial intervention
is the most effective treatment for OUD in terms of time to
relapse, treatment retention, decreased use of illicit opioids,
HIV-risk behaviors and transmission, and overdose and all-
cause mortality.3,12,13 However, as many as 80% of individu-
als with OUD do not receive these or other needed services.7,14

Even for those that do receive the most effective evidence-
based treatments available, outcomes typically reveal less than
50% treatment retention with only 10–40% of individuals
maintaining abstinence at follow-up.3,12,13 The significant and
pervasive consequences of OUD, lack of optimal outcomes
predisposing to significant morbidity and mortality despite use

of best conventional practices, and recovery movement in
mental health and SUD treatment that prioritizes individual-
ized, holistic, and culturally sensitive care have led to the
exploration of complementary interventions to address OUD
and other SUDs.

A History of Acupuncture Use in the Treatment of
Addictions

Various complementary interventions have been explored
through the years including homeopathy, naturopathy, and
various treatments arising out of Ayurvedic medicine,
traditional Chinese medicine, traditional African medicine,
and Native American healing practices.15,16 In 2009, Behere
et al. reviewed the evidence for these interventions in
addressing SUD and reported that while the data were
inconclusive, acupuncture appeared to be 1 of few comple-
mentary interventions that showed promise in this area.15

Indeed, acupuncture as an adjunctive, complementary inter-
vention to address addiction in general, and OUD specifically
has received much attention while also being the subject of
much debate.

The practice saw its first applications to OUD in 1972 when
a neurosurgeon in HongKong incidentally observed that while
using acupuncture as an anesthetic, it also reduced the severity
of opium withdrawal in a patient.17 Since this time, hundreds
of international trials have explored the utility of various
acupuncture therapies in addressing SUD. While a compre-
hensive review of this literature is beyond the scope of this
manuscript, we refer readers to existing reviews addressing
this topic.17–19 Results of individual trials have been
historically confounded by the use of different acupuncture
techniques including staplepuncutre, electroacupuncture,
body acupuncture, and acupressure; different acupoints; lack
of randomization or blinding; small sample sizes; different
outcome measures; and, different control interventions. Such
methodological issues render results equivocal, impeding a
valid assessment of efficacy as well as comparison across
trials.20,21 This was 1 of many issues considered by the
National Institutes of Health (NIH) when they hosted a 1997
conference in an attempt to evaluate the available data
regarding the use of acupuncture in various conditions
including SUD. During this conference, a panel of 12
considered relevant literature and testimony presented by 25
subject matter experts, with scientific evidence given prece-
dence. The conference culminated in a 1997 Consensus
Statement acknowledging that while methodological issues of
available studies prevented a firm consensus regarding the
efficacy of acupuncture use in treating addiction, there were
some relevant positive trials rendering it a potentially useful
adjunctive treatment approach.21 SAMHSA, referencing
various individual controlled trials, noted in a 2006 Treatment
Improvement Protocol that acupuncture had shown specific
utility as an adjunct to opioid agonist therapy, had been shown
to improve treatment and retention and enhance engagement,
and therefore showed promise as a complementary addition to
MAT in a holistic treatment plan aimed at addressing SUD.22

Baker and Chang December 2016 593



In the U.S., studies of acupuncture in SUDs including OUD
were spearheaded by a group of clinicians and researchers at
New York’s Lincoln Hospital.23 Over a 10-year period
beginning in 1974 and involving more than 800,000 treat-
ments, this group of individuals developed and operational-
ized a 5 point manual auricular acupuncture (AA) procedure
that reportedly significantly enhanced treatment retention,
decreased opiate withdrawal symptoms, and decreased long-
term morbidity in the form of secondary illicit drug use and
adverse methadone reactions.23,24 The 5 auricular points
utilized in what came to be known as “The LincolnModel” are
referred to as the sympathetic, shen men, lung, kidney, and
liver. In 1985, the National Acupuncture Detoxification
Association (NADA) was developed in an effort to promote
the Lincoln model and operationalize acupuncture for OUD
partially in attempt to addressmethodological flaws of existing
trials.24 NADA has since trained over 7,000 clinicians, and is
the most commonly used acupuncture therapy for SUD in
the U.S., U.K., and Denmark.23,25

Although existing reviews have evaluated the evidence for
acupuncture in OUD, none have focused solely on manual AA
at the NADA-specified points despite the fact that it is the most
commonly utilized acupuncture therapy to address SUD in
various countries including the U.S. They have instead
included trials of body acupuncture, acupressure, and
electroacupuncture,26–28 or have reported on the utility of
acupuncture in addressing SUD in general as opposed to OUD
specifically.17,26 A 2013 exploratory review by White
analyzed the efficacy of acupuncture in addressing SUD as
a function of specific acupuncture therapy and illicit
substances studied and found these variables to influence
the results of individual trials and reviews.29 To maximize
validity, minimize the presence of confounding variables, and
address methodological issues in previous trials and reviews,
the current review focuses explicitly on randomized clinical
trials (RCTs) utilizing manual AA, as specified by the NADA
protocol, as an intervention to address OUD.

METHODS

The methods utilized to locate studies for inclusion in this
systematic literature review are based on a 2009 Cochrane
Collaboration protocol designed by Lui et al. designed to guide
a systematic review in determining the effectiveness of AA for
OUD.30 In addition to being the first review to focus explicitly
on AA as part of a comprehensive treatment approach to
address OUD, this review is the first to utilize this protocol.

Inclusion and Exclusion Criteria
In linewith the2009Cochraneprotocol, this review included

only controlled trials utilizing traditional or quasi-random
methods of allocation, that is, RCTs. Trials of participants using
multiple substances were included so long as opiates were the
primary drugs of abuse, participants met diagnostic criteria for
OUD, and results for opioid related outcomes were analyzed

and presented independently. Trials involving variations of the
NADA protocol were included, whereas those involving any
other acupuncture technique were excluded. Studies that
utilized control conditions includingmockor shamacupuncture
(that is, simulated acupuncture or acupuncture at “non-active”
acupoints), treatment as usual, or traditional pharmacological
interventionswere included.Moreover, studies reporting on the
following primary or secondary outcome measures, as
suggested by Lui et al., were included in this review: reduction
of opiate dependence, craving, or frequency of use (primary),
treatment retention (primary), AA side effects, opiate with-
drawal symptoms, and other psychological or emotional
symptoms of OUD (secondary).

Search Strategy
Utilizing the above-specified criteria, the OVID database

including OVID Journals Database for Abstracts & Tables of
Contents, Full Text Journals, MEDLINE In-Process & Other
Non-Indexed Citations and MEDLINE 1946-present, MED-
LINE without Revisions 1996-present, and MEDLINE Daily
Update was searched in May 2015. The specific search terms
and “and/or” combinations utilized are explicitly detailed in
Appendix I of the 2009 Cochrane protocol. Additional limits
included English language and human trials. An important
deviation from the 2009 protocol is the exclusion of Chinese
databases and trials published in Chinese. This was necessary
due to a lack of staff fluent in the Chinese language and
financial limitations prohibiting the funding of translation
services. An identical search was run through CINAHL,
PubMed, EMBASE, and the Cochrane Library. The reference
lists of all relevant papers were also searched to identify trials
meeting inclusion criteria for this systematic review.

Data Extraction and Quality Assessment
One author (TB) performed initial searches and read trial

titles, abstracts, and full manuscript contents to assess trials for
suitability for inclusion. The second author (GC) verified search
methods, results, and appropriateness of including selected
trials. Uncertaintieswere resolved through discussion until both
authors agreed on the final list of included studies. Data were
extracted and enteredmanually into table formby 1 author (TB)
and verified for accuracy by the second author (GC). The
following information was extracted from each trial: authors;
publication year; setting; country; trial design; sample size;
exclusion criteria; important participant baseline character-
istics; characteristics of experimental and control interventions;
and outcome measures. Results were reported with probability
values utilized in the respective trials (p and Cohen’s d). Due to
variations in outcome measures and statistical analyses utilized
in the selected trials in addition to incomplete information and
lack of raw data provided in some, additional meta-analytic
analyses were not able to be performed.

Included trials were rated as to their quality based on the
Oxford Centre for Evidence-Based Medicine’s 2011 Levels of
Evidence, ranging from levels 1 to 5, where 1 indicates the
highest quality level.31 While previous reviews27,28 have rated

594 The Use of Auricular Acupuncture in Opioid Use Disorder December 2016



trials based on the Jadad Scale, this scale places heavy
emphasis on whether trials are double-blinded and description
of blinding procedures with 2 of 5 possible points allocated for
these criteria.32 Hammerschlag has, among others however,
noted the implausibility of blinding acupuncturists to certain
treatment conditions, such as, sham or mock versus specific
acupuncture.33 This is particularly applicable to NADA-
trained acupuncturists who are specifically trained in locating
the 5 auricular NADA acupoints. Some studies additionally
employ the use of a point detecting instrument in selecting
active and inactive acupoints which by nature prohibits
blinding.34 Thus, the use of the Jadad Scale appears to place
AA trials in OUD at an immediate disadvantage, and for this
reason was not chosen to evaluate trial quality in this review.

RESULTS

Employing the specified search strategy, 1,103 results were
returned from Ovid and MEDLINE, and after reading titles,
abstracts, or full papers, only 3 were retained. Studies were
primarily excluded because they were completely unrelated to
the study question, employed acupuncture therapies other than
AA, investigated the effects of acupuncture in non-opiate
SUDs, investigated the effects of acupuncture on medical and
psychiatric conditions other than OUD, and/or were non-
RCTs. Searches of CINAHL, PubMed, EMBASE, the
Cochrane Collaboration, and reference lists of relevant papers
resulted in 1 additional unique RCT meeting eligibility
criteria. Thus a total of 4 trials met inclusion criteria for and
were included in the current systematic review. This selection
process is presented visually in Fig. 1.

Characteristics of Included Studies
Complete trial details are summarized in Table 1. The 4

trials reviewed included a total of 350 participants. Most trials
were given a quality rating of 2 with the exception of the 2013
Lua and Talib study. Despite reported randomization, there
were numerous significant baseline differences between
groups: compared to the control group, the intervention group
included more participants that were single, divorced,
unemployed, living alone, of lower socioeconomic status,
had longer addiction histories, more mixed positive and less
negative toxicology screens, reported higher withdrawal
scores and overall symptom frequency, and reported worse
physical, psychological, and overall health-related quality of
life (HRQoL).35 No trials were double-blinded, 3 were of a
single-blind design,34,36,37 and 1 was unblinded.35 All but 1
trial36 were conducted in an outpatient setting. AA sessions
were delivered for approximately the same amount of time and
in the same types of group settings in all trials. In the inpatient
Bearn et al. trial,36 AA was given 5 days per week, and in the
outpatient trials it was offered 3–7 days per week.34,35,37 Two
trials involved participants in the acute detoxification phase of
treatment,36,37 1 involved participants in the maintenance
phase,35 and 1 involved a mix of participants in both phases.34

Follow-up periods ranged from 2 weeks to 6 months. All trials
except 137 included AA as an adjunctive treatment to
methadone detoxification and/or maintenance. Wells et al.
also included a historical comparison group and further divided
their experimental group into a “minimally treated” group
consisting of participants who received <8 AA treatments.34

For control conditions, 1 trial used mock AA,36 1 used
methadone maintenance treatment (MMT) alone,35 and 2 used
sham acupuncture.34,37 Only 1 trial reported on all primary
outcome measures.34 Two reported on outcomes regarding
opiate dependence in the form of MMT doses34,35 and 2 on
outcomes regarding craving.34,36 While all 4 trials reportedly
collected information related to frequency of use in the form of
toxicology screens and severity of withdrawal, only 3 reported
on the former34,35,37 and on the latter.34–36 None reported
information related to side effects of AA, while 2 reported on
treatment retention,34,37 and 1 additionally explored cigarette
consumption, HRQoL, and AA acceptability.35

Efficacy of Auricular Acupuncture on Outcome
Measures

Complete trial results are summarized in Table 1. Regard-
ing the primary outcome of opiate dependence, Lua and Talib
found that the experimental group receiving MMTþAA
required significantly lower methadone doses per week
compared to the MMT alone control group at the end of the
trial, differences that were not present at baseline.35 Wells
et al. reported that at 6 months, methadone doses were
significantly higher in the sham AA group with a mean of
64.23mg than in the historical comparison group with a mean
of 54.64mg, but not the specific AA group with a mean of
53mg.34 Considering these numbers, the difference in post-
intervention methadone dose between the specific and sham
AA groups appears to have at least trended toward significance
with the specific AA group having lower 6 month doses;
however, the authors do not offer a p value for interpretation.
Neither of the 2 trials that reported on the primary outcome of
craving found the addition of AA tomethadone beneficial.34,36

Furthermore, Wells et al. found that in comparison to the sham
AA group, the specific AA group had significantly higher
median craving scores and cravings per day for weeks 12–26
and 16–26, respectively. These differences remained signifi-
cant during weeks 16–19 only with removal of data pertaining
to “minimally treated” participants. Authors also reported a
relatively longer duration of craving in the specific AA group
during weeks 16–19, although this became insignificant with
removal of “minimally treated” participant data.34

The 3 trials that reported on frequency of use based on urine
toxicology did not find any differences in the number of post-
intervention positive or negative screens between groups,34,35,37

although urine screening was voluntary and results were not
based on samples from all participants. Regarding the last
primary outcome measure, treatment retention, Washburn
et al. found that compared to the sham AA group, more
participants in the specific AA group attended treatment each
day, attended significantly more days overall, remained in
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treatment for longer, and were more likely to continue
treatment beyond the 21 day protocol.37 Wells et al. did not
find the addition of AA to significantly increase retention,
although reported that 11.3% more participants in the
specific than sham AA group completed the 6 month
treatment.34

Regarding the secondary outcome measure of withdrawal,
Bearn et al. did not find the addition of AA to significantly
influence this variable.36 Wells et al. found no significant
between group differences in symptoms pre- and post-
intervention, and reported that while the specific AA group
had relatively fewer days of nausea and vomiting duringweeks
4–7, they hadmore days ofmuscle aches and poor sleep during
weeks 20–26 compared to the sham AA group. No separate

analyses were reported regarding the “minimally treated”
subgroup of specific AA participants.34 Lua and Talib reported
a positive effect of AA on both withdrawal symptoms and
other emotional symptoms related to OUD. At this trial’s
baseline, the experimental MMTþAA group reported a
significantly higher frequency of 5 out of 10 withdrawal
symptoms, higher symptom frequency, and worse HRQoL as
compared to the MMT alone group. There were no signi-
ficant between group differences in these variables post-
intervention, which was reportedly due to theMMTþAA, but
not the MMT control group, experiencing significant
reductions over time in withdrawal symptoms, and improve-
ment over time in physical, psychological, environmental, and
overall HRQoL.35

91 records potentially eligible 
for inclusion

1,012 records excluded based on review of titles

88 records excluded after review of abstracts and/or full texts:

• Unrelated consensus statements, council reports,  
symposium abstracts, posters, and bibliographies (n = 32)

• Literature reviews and meta-analyses of complementary 
and alternative medicine in general and/or acupuncture 
specifically in substance use disorders (n = 14)

• Non-randomized clinical trials (n=10)*
• Duplicate records (n=9)
• Acupuncture applied to conditions other than substance 

use, most often pain (n=8)
• Non-NADA acupuncture technique utilized, most often 

electroacupuncture and non-U.S. studies (n=6)*
• Related practice guidelines, consensus statements, and 

protocols (n=3)
• Inappropriate outcome measures (neonatal withdrawal 

symptoms, satisfaction and coping, n=2)
• Inappropriate control condition (relaxation response, n=1)
• Analysis of methodological issues in acupuncture trials 

(n=1)
• Animal trials (n=1)
• Commentary on a trial that was selected (n=1)

*some overlap, although each record only counted in one category
3 records fully meeting 
inclusion criteria

1 additional unique record from searches of CINAHL, PubMed, 
EMBASE, the Cochrane Collaboration, and reference lists of 
relevant papers

4 RCTs included in 
systematic literature review 

1,103 records identified 
through OVID and MEDLINE 
searches

FIGURE 1. Selection process for included RCTs.
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DISCUSSION

Despite an attempt to minimize confounds noted in
previous reviews by the application of rigorous inclusion
standards to the current review, there were methodological
issues between and within all trials that limit comparisons
across them as well as interpretation of individual results.
Trials included participants in various stages of treatment,
and 1 included those in both acute detoxification and
maintenance without providing information regarding how
many participants in each phase were in their control and
experimental groups and without utilizing phase of recovery
as a covariate.34 This seriously confounds results for
methadone dose, cravings, and withdrawal symptoms. Trials
had varying control conditions including 1 with an
idiosyncratic mock acupuncture method36 and 2 utilizing
sham AA at supposedly inactive acupoints34,37; however,
many researchers claim there are no truly inactive
acupoints.24,33,38 Many authors did not provide important
information such as raw data,37 effect sizes, or specific p
values for all results. One omitted information regarding
how many participants received diazepam for comorbid
benzodiazepine dependence, which groups they were in,
doses received, as well as information regarding which
assignment the 11 participants that dropped out belonged
to.36 As discussed, the randomization scheme in 1 trial
appeared unsuccessful, and at baseline the experimental
group fared worse on many variables that could have
influenced results.35 This group also did not include a mock
or sham acupuncture group which prevented blinding and
introduced the possibility that findings were related to non-
treatment related aspects of the intervention.

Despite these limitations, relevant findings did emerge in
this systematic review regarding the efficacy of the NADA
protocol in adressing OUD. The 2 RCTs that reported on
craving did not find the addition of AA toMAT beneficial,34,36

nor did the 3 reporting on frequency of opiate use based on
urine toxicologies.34,35,37 Two of 3 trials did not find any
additional benefit of AA in reducing withdrawal symp-
toms,34,36 while 1 did.35 Of the 2 trials that explored effects on
MMT dose, 1 reported that adjunctive AA allowed for a
significant dose reduction,35 while the other reported data
appearing to trend in that direction.34 Of the 2 trials that
reported on treatment retention, 1 reported a statistically
significant positive effect of AA;37 while the other did not, it
reported that 11.3% more participants receiving NADA-
specified AA completed the treatment program relative to the
control group,34 a potentially clinically significant finding
given the implications of treatment completion. No trials
reported on side effects. The 1 trial exploring psychosocial and
HRQoL outcomes important to recovery reported a signifi-
cantly positive impact of AA.35 Although baseline differences
existed between study groups, they did not favor the AA
group, would by and large have been expected to predict worse
outcomes in this group, and it is therefore doubtful they
significantly influenced positive findings.

There is a paucity of relevant literature to which to compare
our findings given this is the first review to explicitly focus on
RCTs utilizing NADA-specified manual AA as part of a
treatment approach to address OUD. Our findings are
consistent with those of a meta-analysis conducted in 2009
comparing RCTs (n¼ 11) employing MAT alone versus those
employing complementary electroacupuncture, body needle
puncture, or AA in acute opioid detoxification. This analysis
reported that the addition of acupuncture to MAT allowed for
significantly decreasedMAT dosage and resulted in a decrease
in MAT-related side effects.28 However, while 2 out of 3 of
our RCTs that reported on such did not show a positive impact
of AA on withdrawal symptoms, Liu et al. report on a pooled
analysis of 7 RCTs that revealed the addition of acupuncture to
result in significantly lower withdrawal severity on days 1, 7,
9, and 10 of a 10 day detoxification treatment.28 They did not
report on treatment retention or other outcomes considered in
this review. Another 2011 review of RCTs (n¼ 10) of
electroacupuncture, body needle puncture, or AA with or
without MAT found acupuncture to be associated with
significantly reduced withdrawal scores and significantly
decreased craving in 6 of 7 and 2 of 4 trials reporting on such,
respectively, which is in contrast to our findings. The authors
also reported a positive effect of acupuncture on other
psychological symptoms of OUD in 3 of 4 RCTs reporting on
such,27 similar to our limited findings regarding psychosocial
outcomes. These reviews considered RCTs from both English
and Chinese databases, addressing 1 of the limitations of the
current review. The 2009 meta-analysis, however, ultimately
included only RCTs conducted outside the U.S., limiting its
generalizability.28 The 2011 review included Western and
Chinese trials, and noted that type of acupuncture and needling
method tended to differ between trials from China and
Western countries; those from China more often used
electroacupuncture whereas those from other countries more
often used manual AA, and the Western trials more often used
the 5 NADA acupoints in AA than did trials from China.27 In
general, the authors reported the articles from China to have
more favorable outcomes. Comparisons of the current review
to these others are limited by different acupuncture techniques
and outcome measures which could in part account for the
inconsistent findings noted.

CONCLUSION AND SCIENTIFIC SIGNIFICANCE

Utilizing rigorous inclusion standards, this systematic
review aimed to provide clarity as to the efficacy of adjunctive
manual AA as defined by the NADA protocol, the most
commonly utilized AA protocol in the U.S.,23,25,27 in
addressing OUD. As a function of the relatively low quality
of trials of AA in addressing OUD as well as our rigorous
inclusion standards, only 4 RCTs met inclusion criteria, which
in addition to methodological issues renders conclusions
tentative. This review nonetheless fills an important gap in the
literature as previous reviews have included trials conducted
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only outside of the U.S.28 and focused among other things on
various acupuncture techniques18,26–28 which have been shown
to significantly influence outcomes.27,29 Based on the results
presented herein, while AAmay not be beneficial in decreasing
craving or withdrawal symptoms associated with OUD, in
conjunction with MAT it may allow for reduced methadone
doses, aid in treatment retention and completion, and be a useful
adjunct to address psychosocial aspects of recovery. The RCTs
reviewed only had follow up periods of 2 weeks to 6 months.
However, a significant percentage of individuals with OUD
including those receiving the most effective evidence-based
treatments available, relapse within weeks of detoxification or
treatment,3,11–13 are more prone to overdose during this critical
period,2 and predictors of early relapse include failure to
complete detoxification or treatment.11 While included trials
did not directly explore relapse, contact with treatment is
inversely associated with relapse,12,39 and studies have shown
that during off-treatment periods, individuals with OUD face a
risk of dying some 2.5 times higher than that faced during on-
treatment periods.40 It is therefore plausible that through its
ability to improve treatment retention and completion,
complementary AA may indirectly improve morbidity and
mortality in individuals with OUD. Future high-quality trials
with longer follow up periods providing direct data on relapse,
overdose, development of injection-related disease, and
mortality are warranted to further investigate this tentative
but clinically significant conclusion.

Given our understanding of OUD as a bio-psycho-social
disease, and of recovery as a holistic, individualized process,
the potential of adjunctive AA to decrease required methadone
doses, as also noted by other reviews, has important
implications. Some individuals may be poor candidates for
MAT due to medical comorbidities or other factors. Also, as
noted in the 2015 American Society of Addiction Medicine
(ASAM) guidelines regarding pharmacotherapy of OUD,
individuals appropriate for methadone as opposed to bupre-
norphine MAT differ in important variables.41 Such variables
may not only impact response to MAT but also to adjunctive
interventions such as AA, which in addition to data supporting
the notion that buprenorphine is at least as likely as methadone
to result in completion of withdrawal,42 could render trials of
AA in buprenorphine detoxification or maintenance treatment
informative. No such trials were returned in our extensive
literature search. At our current stage of understanding the
mechanism of AA in addressing OUD, it is not clear that trials
of AA in conjunction with naltrexone would be warranted
given that opiate antagonists could potentially block the
therapeutic effects of AA insofar as they are mediated by the
production of endogenous opiate compounds.18

A final recommendation for future studies involves the
comorbidity between chronic pain and SUD in general and
OUD specifically. Some studies estimate that up to 48% of
individuals diagnosed with chronic pain have a comorbid SUD,
frequently OUD.43 Such individuals are more likely to be
prescribed higher doses of opioid medications and experience
worse health outcomes including higher rates of morbidity and

mortality including that associated with overdose.44 There is an
abundance of data showing efficacy of acupuncture in treating
various pain disorders, and a paucity of research exploring
adjunctive acupuncture in individuals with comorbid pain and
OUD. Insofar as AA may allow for decreased analgesic or
MAT dosage in these individuals, who are known to be
prescribed higher opioid doses which subjects them to higher
morbidity and mortality, exploring the potential use of AA in
this population may reveal clinically significant findings.

It is noteworthy that only 4 trials met inclusion criteria based
on rigorous Western scientific research standards. The
appropriateness of applying such standards to acupuncture
trials has been challenged by somewho feel it ignores important
qualitative data on the human experience central to recov-
ery.33,38 Personal factors such as coping, managing negative
emotions, having purpose in life, subjective experiences, and
individualized treatment planning are known to influence
relapse and recovery.12 Therefore, the focus on objective,
rigorously controlled outcomes in AA research is very likely
missing important clinical variables associated with recovery.
A suitable balance needs to be found between the objective,
quantitative medical model and subjective, qualitative, recov-
ery-oriented humanistic model in designing future protocols.
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