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ABSTRACT

Background: An increasing amount of clinical evidence of acupuncture’s effect on protracted opioid abstinence
syndrome (POAS) has emerged in recent years. The aim of this study was to evaluating the evidence of efficacy
of acupuncture for POAS. clinical and scientific research work.

Methods: Four English-language databases (PubMed, Medline, Embase, Cochrane Libraries) and three Chinese-
language databases (CNKI, WanFang and VIP Libraries) were searched, with coverage from database inception to
March 31, 2022. Randomized clinical trials (RCTs) evaluating the effects of acupuncture and acupuncture-related
therapies for prophylaxis or treatment of POAS were included. Data were screened and extracted independently
according to pre-set tabular formats. RCT quality was assessed using risk of bias tool in the Cochrane Collabo-
ration. The primary outcome was opiate withdrawal scale. The secondary outcomes are depression, anxiety for
assessing protracted symptoms. The scores on the above scales are proportional to the severity of the symptoms.
Results: Twenty-eight trials met the inclusion criteria and provided data for the meta-analysis. A total of only
3 studies (11%) were judged to be low-risk overall due to various biases in them. Acupuncture-related therapy
showed statistical differences in improving protracted withdrawal symptom scores compared with sham acupunc-
ture (5 studies, Standard mean difference (SMD), -1.85, 95% CI [-3.21, -0.50], P = 0.007), western medicine(7
studies, SMD, -0.72, 95% CI [-1.22, -0.21], P = 0.005)and no treatment(3 studies, SMD,-2.26, 95% CI [-3.82,
-0.69], P = 0.005)with high heterogeneity.

Conclusions: Acupuncture maybe safe and effective in relieving POAS individuals’ protracted withdrawal symp-
toms. However, the results of our review should be interpreted with caution because of the high risk of bias of
the included trials.

Study registration: The protocol of this review has been registered at PROSPERO (CRD42022335505).

1. Introduction

Addressing the high relapse rate after detoxification is the focus (and
challenge) of current addiction treatment.® Protracted opioid abstinence

According to the United Nations Office on Drugs and Crime World
Drug Report 2022, about 300 million people worldwide will have used
illicit drugs in 2021, a 22% increase from 2010. Opioids are the most
widely used type of these drugs.! Opioid addiction has become a ma-
jor public health and social problem plaguing human health and so-
cial development. Treatment for opioid-dependent patients is divided
into three stages: detoxification, rehabilitation and return to society.?

syndrome (POAS) is a syndrome characterized by various long-term
physical symptoms and mental disorders in opioid addicts after detox-
ification treatment.* These symptoms and disorders are an important
cause of drug relapse.®

Opioid therapy is currently the classic detoxification therapy for
POAS. However, the side effects of opioid therapy can emerge when
dosage is reduced or discontinued, and patients are prone to sleep dis-
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turbance, depression, anxiety, pain, diarrhea and opioid cravings.®” As
such, there is an urgent need for a way to eradicate the series of pro-
tracted syndromes after detoxification.

Since the introduction of acupuncture for drug addiction in the
1970s, this therapy has spread throughout the world. The safety, min-
imal side effects, efficaciousness and other advantages have attracted
the attention of addiction researchers.®:° Upon continuous in-depth re-
search by many scholars, it has been found that not only is acupuncture
effective for post-withdrawal symptoms, but also that transcutaneous
electrical acupoint stimulation (TEAS), auricular acupressure, and warm
moxibustion therapy have also produced promising experimental and
clinical results.'% ! This has confirmed that acupuncture-related thera-
pies can reduce symptoms such as depression and anxiety in patients
with opioid dependence, and effectively reduce patients’ methadone
doses.'? However, few studies have focused on the POAS population,
or paid sufficient attention to the heterogeneity of types of acupunc-
ture. The improvement for specific withdrawal symptoms has also been
overlooked.

In view of the increasing number of randomized controlled trials of
acupuncture-related POAS treatment, yet the lack of a systematic study
to integrate the data and the ensuing need for critical evaluation, we
conducted a systematic review and meta-analysis of the available evi-
dence. Our aim was to inform future clinical practice and scientific re-
search.

2. Methods

This systematic review was registered in PROSPERO
(CRD42022335505). This study was conducted according to the
Cochrane Handbook for Systematic Reviews of Interventions.'>

2.1. Data sources and search strategy

Four English-language databases (PubMed, Medline (via PubMed),
Embase, Cochrane Libraries) and three Chinese-language databases
(CNKI, Wanfang and VIP Libraries) were searched for RCTs published
from database inception through March 31, 2022. To search more com-
prehensively, we queried ClinicalTrials.gov and China Clinical Trials
Registry two major clinical trial databases; reference lists of included
papers were also manually screened. The search was limited to publica-
tions in English and Chinese. The search strategy consisted of three com-
ponents: clinical condition (opioid/heroin/morphine addiction, pro-
tracted withdrawal symptoms/syndrome), intervention(acupuncture-
related therapy) and study type (RCTs). The detailed search strategy
is shown in Supplement 1.

2.2. Study selection

Studies: We comprehensively examined RCTs evaluating
acupuncture-related therapies for POAS. We excluded non-randomized
uncontrolled trials, case reports or case series, systematic reviews and
meta-analyses, comments or letters, conference papers, dissertations,
technological achievements, scientific research projects, cell culture or
animal experiments, as well as studies published as abstracts only and
certain cross-sectional study design trial types.

Participants: Study participants were adults (>18 years old) with
POAS who met any of the diagnostic criteria, such as the Diagnostic Cri-
teria for Opioid Dependence in the International Classification of Diseases,
10th Edition (ICD-10) subcategory of mental and behavioural disorders
developed by the World Health Organization,'# and several versions of
the Diagnostic and Statistical Manual of Mental Disorders (DSM) criteria
for opiate dependence.'®-16 In addition, the diagnostic criteria for men-
tal disorders caused by substance addiction in the Chinese Classification
and Diagnosis of Mental Disorders (CCMD) are applied.!” All patients had
completed mandatory detoxification treatment (and generally had been
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detoxified for at least a month). There were no restrictions on partici-
pants’ sex or race. Pregnant women and others with significant medical
diseases were excluded, dependent on their actual clinical conditions.

Interventions: All types of acupuncture therapies are included in
this study. According to the World Health Organization’s definition,
acupuncture includes literally piercing the corresponding acupuncture
points with needles, and also the application of other types of stimula-
tion to the acupuncture points, such as manual acupuncture(MA), elec-
troacupuncture (EA), ear/auricular acupuncture (AA), auricular pres-
sure, fire needling, scalp acupuncture(SA), laser acupuncture, transcu-
taneous electrical nerve stimulation (TENS), elongated needle, bee-sting
therapy, catgut-embedding therapy, warming needle and acupoint injec-
tion.

The control group received either no treatment or a therapy other
than acupuncture, such as sham acupuncture, conventional pharma-
cotherapy, psychosocial interventions, or other conventional interven-
tions.

Outcome Measures: The primary outcome entails measuring per-
sistent withdrawal symptoms’ intensity, and generally incorporates the
Heroin Persistent Withdrawal Symptom Scale.'® Secondary outcomes
were ratings of severity of anxiety, depression, sleep disturbance, crav-
ings and other associated withdrawal symptoms. They generally used
the HAMD/HAMA or SAD/SDS, or other tools suitable for the assess-
ment of protracted symptoms, Pittsburgh Sleep Quality Index (PSQI),
and Visual Analogue Scale/Score (VAS).

The exclusion criteria included duplicate publication, studies for
which the full text was unavailable, or for which basic data from the
study were not available after contacting the original authors.

2.3. Data extraction

All studies retrieved through the online database were imported into
NoteExpress (software developed by the Guangzhou University of Chi-
nese Medicine Library). Two reviewers (L. Ding and C. Li) independently
identified studies by title and abstract according to the included and
excluded criteria. Afterwards, the two authors independently screened
through the full texts of the involved studies and cross-checked the re-
sults. The two reviewers (C. Chen and J. Zhan) extracted the character-
istics of each eligible study (first author, year of publication, country,
type of study, sample size, history of drug use, outcome indicators, Jadad
score, and detailed descriptions of the intervention) independently ac-
cording to predesigned forms. Any disagreements during screening or
data extraction were resolved by discussion, or by a third investigator
(L. M. L.) arbitrating the final decision when necessary.

2.4. Methodological quality assessment

Two of the authors (L. Ding and C. Chen) independently appraised
the risk of bias for each included study with the Cochrane risk of bias
assessment tool.'® Any disagreements were resolved by discussion and
consensus with another reviewer (L. M. L.). The assessment of risk of bias
included six parts: selection bias (random sequence generation, alloca-
tion concealment), blinding bias (blinding of participants and person-
nel), detection bias (blinding of outcome assessment), attrition bias (in-
complete outcome data), reporting bias (selective reporting) and other
bias. We considered funding sources, baseline imbalances, and other po-
tential study design problems as other sources of bias. Each part in the
assessment was judged as either low, unclear, or high risk of bias. When
more than half of the evaluation entries were judged to be high-risk, the
study could be judged as being low-quality overall.

2.5. Data synthesis and analysis
Data from included studies were analyzed by RevMan v. 5.4 (The

Nordic Cochrane centre The Cochrane Collaboration, Copenhagen).
Considering that AA and other acupuncture-related therapies are based
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Fig. 1. The flow diagram.

on different treatment theories, we conducted a meta-analysis of auric-
ular acupuncture data separately. For continuous variables, Mean Dif-
ference (MD) or Standard Mean Difference (SMD) was used for analysis.
If data are reported at multiple points in time, the data reported im-
mediately after the intervention is used. When the outcome indicator
is measured by different assessment tools, the data is analyzed by SMD
with 95% CIs; if the same assessment tool was used to measure the out-
come, the data is analyzed by MD with 95% CIs.'?

2 test was used to analyze the heterogeneity among the included
study results, and I was used to quantitatively judge the heterogeneity.

Subgroup sensitivity analysis was used to explore potential sources
of heterogeneity if the data were sufficient. Our initial planned subgroup
analysis plan was based on different acupuncture methods.

A funnel plot was used to assess publication bias when the included
study in one meta-analysis was more than 10.1%

We also performed sensitivity analyses of the studies to test the ro-
bustness of their findings. If there was a significant difference in the
studies’ risk of bias assessment, we would perform an exclusion analysis
for these studies.

3. Results
3.1. Quantity of studies available

A total of 1104 potential studies were identified through the database
search, from which 427 duplicates were removed and 472 were ex-

cluded after reading the titles and abstracts because they did not meet
the inclusion criteria. An additional 169 studies were excluded due to
not meeting the article type or unavailability of the full text. The remain-
ing 28 studies were included in the systematic review and qualitative
synthesis (Fig. 1).

3.2. Characteristics of the included studies

These 28 studies involved 2463 patients with POAS, 1353 in the trial
group and 1110 in the control group. The sample size for each group of
studies ranged from 20 to 121. Twenty-seven of the studies included
in the meta-analysis were conducted in China and one was conducted
in the United Kingdom. Among the studies that met the inclusion and
exclusion criteria, the vast majority of studies had subjects diagnosed
with POAS by DSM-1V, and 9 studies had subjects diagnosed with POAS
by ICD-10. Four studies has subjects diagnosed with POAS by CCMD.

Among the 28 RCTs included, the intervention with the high-
est frequency of use in acupuncture group was EA%*?7 (n = 8),
followed by AA?835 (n = 8, here we refer to auricular acupoint
pressing and auricular acupoint acupuncture both regard as auric-
ular acupuncture), 4 studies®®>° using MA, and another 34042 us-
ing acupoint electrical stimulation on acupuncture points. In the con-
trol group setting, 11 studies?’-30,34,36,57,40,43-45 y5ed Western med-
ical controls, 8 of which?7,34,36,37,40,43-45 were conventional phar-
macotherapy, and 3 of which?®3° were conventional psychotherapy.
Another 8 studies?!-23,25,26,31,38,39,46 y;sed a no-treatment control,
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720-22,24,32,33,35,41,42 y;5ed a sham acupuncture, and 1°! used both sim-
ulated acupuncture and no treatment control.

Fifteen studies!,27,29-32,35-38,40,41,4547 renorted protracted with-
drawal symptom total scores, 1420:21,23.24,27,33,36,37,39,40,43-45,47 re_
ported protracted anxiety scores, 6212426434447 reported protracted
depression scores, 1320:22,25-30,36,38,40,45,46 reported protracted sleep
disorder scores, 720:29,30,38:40,45.46 reported protracted withdrawal so-
matic symptom scores, and 720:28:35-37.40,41 reported crave scores. These
studies’ characteristics are summarized in Supplement 2.

3.3. Acupuncture points

A total of 47 acupoints were used in 28 studies involving three types
of acupuncture points: twelve meridian points, ear points, and head
points, each of which was used between 1 and 16 times in different
combinations. The number of acupoints used per POAS patient var-
ied between 2 and 11 in the trials analyzed. The more frequently used
meridian points were PC6, ST36, SP6, and HT7, and the most commonly
used ear points were Shen Men, subcortical, and endocrine; the specific
distribution of the other points is shown in Supplement 3.

3.4. Risk of bias of the included studies

The risk of bias in the included literature was assessed (Fig. 2A and B)
as follows: (1) Random sequence generation: thirteen studies(46%) were
rated as low risk due to the use of appropriate randomization methods,
from which 9 used a random number table,23:26,27,35-38,42,46 an(d 3 ysed
the envelope method.?'-22-%> Four studies(14%) were rated high risk
due to their use of odd-even numbers*® and order of admission3?-41,45
as randomized methods. The remaining studies(39%) mentioned ran-
domization, but did not describe the specific randomization method,
so they were rated as unclear. (2) Allocation concealment: Four stud-
ies (15%) were rated as high-risk because they had determined partic-
ipant assignment based on admission sequence and the odd-even num-
bering method.30-4%:41,45 The remaining studies did not mention al-
location concealment, so they were rated as unclear. (3) Blinding of
participants and outcome assessment: Four studies(15%) used blind-
ing methods for both participants and outcome evaluators,3-35-41,47
and 2 studies were only blinded to participants.®”>*" (4) Incomplete
outcome data: eight studies (29%) reported case shedding and culling
outcomes,>>37,3%,41,43,45,47 and the remaining studies did not mention
study outcome completeness. (5) Selective reporting: All of the studies
reporting complete outcome indicators were rated as low-risk. (6) Other
bias: None studies had any information on other risks-of-bias. In sum-
mary, a study can be considered high quality only if more than half of
the entries (> 3) are rated as low risk, so only three studies meet this
condition.3,37,41

3.5. Effects of the intervention

3.5.1. Acupuncture vs. sham acupuncture

A total of 9 studies??-21,24,32,33,35,41,42,47 ysed acupuncture versus
sham acupuncture as control methods, and we conducted the following
analysis according to the different outcome indicators.

3.5.1.1. Primary outcomes. Five studies assessed protracted withdrawal
symptom scores. EA versus sham EA showed that EA was superior
to sham acupuncture in improving protracted withdrawal symptoms
(SMD=-1.85, 95% CI [-3.21, —0.50], P = 0.007, P=94%, Fig. 3A).
21,4147 The results of AA%2-35 versus sham acupuncture showed that
AA improved withdrawal symptoms more significantly than sham
acupuncture (SMD=-0.19, 95% CI [-0.99, 0.62], P = 0.65, F=82%,
Fig. 3B).
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Fig. 2. The risk of bias in the included studies.

3.5.1.2. Secondary outcomes. Four studies??-21-33:47 tested protracted
anxiety symptom scores. The overall results showed that acupuncture-
related therapy could significantly improve the symptoms of protracted
anxiety compared with sham acupuncture (SMD=-1.66, 95% CI [-2.71,
—0.62], P = 0.002, P=94%, Fig. 3C). We excluded these 4 studies one
by one to find the source of heterogeneity, found that 1 study*” was a
major source of heterogeneity.

For crave scores, there were 3 studies mentioned.2%3541The over-
all results showed that no significant difference between acupuncture-
related therapy and sham acupuncture in reducing crave scores
(SMD=-0.38, 95% CI [-2.50, 1.74], P = 0.73, ’=99%, Fig. 3D).

3.5.2. Acupuncture vs. western medicine
A total of 11 studies?”-30,34,36,37,40,43-45 yged acupuncture versus
western medicine as control methods.

3.5.2.1. Primary outcomes. Seven studies assessed on protracted anxi-
ety symptom scores. Five®>30,37,40,45 ysed acupuncture-related treat-
ments, and two2?3° used AA. The overall results showed that
acupuncture-related treatment improved protracted withdrawal symp-
toms better than western medicine (SMD=-0.72, 95% CI [-1.22,
—0.21], P = 0.005, I’=86%, Fig. 4A) Both MA (SMD=-0.78, 95% CI
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(A) Withdrawal symptoms (MA or EA)
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Fig. 3. Acupuncture vs. sham acupuncture of the effects of the intervention.

[-1.67,0.10], P = 0.08, I=91%) and EA (SMD=-0.66, 95% CI [—-1.40,
0.08], P = 0.08, ’=81%) showed equvalent effects on this outcome
compared with western medicine. The results showed that AA improved
protracted withdrawal symptoms than western medicine (SMD=-5.97,
95% CI [-7.46, —4.48], P<0.00001, I2=38%, Fig. 4B)

3.5.2.2. Secondary outcomes. Six studies tested the effects of acupunc-
ture for protracted anxiety symptom scores. The overall results showed
that acupuncture-related therapy could significantly improve the symp-
toms of protracted anxiety symptom scores compared with sham
acupuncture (SMD=-0.64, 95% CI [-1.06, —0.23], P = 0.002, P=80%,
Fig. 4C). MA showed superior effects compared to western medicine
in improving protracted anxiety symptom score (SMD=-0.37, 95% CI
[-0.59, —0.16], P = 0.0007, I*=0%).3°-7-45 EA failed to show signifi-
cant effects on the improvement of protracted anxiety symptom scores
(SMD=-0.93, 95% CI [-1.96, 0.10], P = 0.08, P=91%).7-40,43

Two studies*>-44 evaluated protracted depressive symptom scores,
and the result showed that EA was superior to western medicine in
improving depressive symptoms (SMD=-0.95, 95% CI [-1.63, —0.26],
P = 0.007, P=42%, Fig. 4D).

Six studies assessed the effects of acupuncture on protracted sleep
disorder scores and showed that acupuncture-related therapy could sig-

nificantly improve the symptoms of protracted sleep disorder scores
compared with western medicine (SMD=-0.55, 95% CI [-1.05, —0.05],
P = 0.03, P=77%, Fig. 4E). There were no significant difference
in the improvement of protracted sleep disorder scores between MA
and western medicine (SMD=-0.40, 95% CI [-0.93, 0.14], P = 0.15,
I2=75%, Fig. 4E).%7>36:45 AA could significantly improve the symp-
toms of protracted sleep disorder scores compared with western
medicine (SMD=-2.04, 95% CI [-2.25, —1.82], P<0.00001, P=0%,
Fig. 4F).2%:30

Four studies showed that acupuncture-related therapy could sig-
nificantly improve the symptos of protracted somatic scores with
sham acupuncture (SMD=-0.66, 95% CI [-0.89, —0.43], P<0.00001,
I2=88%, Fig. 4G).29,30,40,45

The results of four studies showed no significant difference between
acupuncture-related therapy and western medicine in improving crav-

ing (SMD=-0.17, 95% CI [-0.47, 0.12], P = 0.26, 2=36%, Fig. 4H).
28,36,37,40

3.5.3. Acupuncture vs. no treatment
A total of 9 studies?!-23,25,26,31,38,39,46 y5ed acupuncture versus no
treatment as control methods.
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3.5.3.1. Primary outcomes. The results of three RCTs showed that
acupuncture-related treatment improved protracted withdrawal symp-
toms better than no treatment (SMD=-2.26, 95% CI [-3.82, —0.69],
P =0.005, 12=93%, Fig. 5A).21,38,46

3.5.3.2. Secondary outcomes. Three included studies showed that
acupuncture-related treatment improved protracted anxiety symptom
scores better than no treatment (SMD=-1.63, 95% CI [-2.17, —1.08],
P<0.00001, 12=55%, Fig. 5B).%3,24,39

(A) Withdrawal symptoms (MA or EA)
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Three RCTs results showed that acupuncture-related treatment im-
proved protracted depressive symptom scores better than no treat-
ment (SMD=-2.31, 95% CI [-3.67, —0.95], P = 0.0008, 12=92%,
Flg 5c).21,24,26

Five studies showed that acupuncture-related treatment improved
protracted sleep disorder scores better than no treatment (SMD=-2.77,
95% CI [-3.64, —1.91], P<0.00001, 12=84%, Fig. 5D).2,25,26,38,46

The results of three studies showed that acupuncture-related treat-
ment improved protracted somatic symptom scores better than no

AT WM Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV. Random, 95% ClI
21.1 MAvs. WM
Rong,2006 1442 62 31 293 1074 30 181% -1.68[-2.27,-1.09] ==
Wen,2005 958 1273 111 11.08 1023 109 225% -013[-0.39,0.14) -
Zeng.2004 858 466 31 1127 379 26 189% -0.62[-1.15,-0.08] —
Subtotal (95% CI) 173 165 59.5% -0.78 [-1.67, 0.10] ’
Heterogeneity: Tau®= 0.55; Chi*= 22.82, df= 2 (P < 0.0001); F=91%
Test for overall effect: Z=1.73 (P = 0.08)
21.2EAvs.WM
Wang,2001 6 233 40 99 506 25 189% -1.06 [-1.60,-0.53] I
Yang,2011 382 o008 63 405 1.03 65 21.5% -0.31 [-0.66, 0.04] ==
Subtotal (95% CI) 103 90 40.5% -0.66 [-1.40, 0.08] ‘
Heterogeneity: Tau®= 0.23; Chi*= 5.36, df=1 (P = 0.02); F=81%
Test for overall effect: Z=1.75 (P = 0.08)
Total (95% CI) 276 255 100.0% 0.72[-1.22,-0.21] ‘
Heterogeneity: Tau®= 0.28; Chi*= 28.52, df= 4 (P < 0.00001); F= 86% ~il ‘2 3 é i

Test for overall effect: Z= 2.79 (P = 0.005)
Testfor subaroun differences: Chi*=0.04. df=1 (P = 0.84). F=0%

(B) Withdrawal symptoms (AA)

AA WM
Study or Su Mean _SD Total Mean
Li, 2006 1.97 054 45 833 1.56 45 79.2%
Wen, 2004 1462 586 32 1911 574 32 208%
Total (95% Cl) 77 77 100.0%

Heterogeneity: Tau®= 0.67, Chi*=1.62, df=1 (P = 0.20), F= 38%
Testfor overall effect Z=7.87 (P < 0.00001)

(C) Anxiety

AT WM

231 MAvs. WM

Rong,2006 2 1.4 31 26 1.4 30 16.5%
Wen,2005 817 112 111 1181 1408 109 201%
Zeng.2004 161 05 31 192 0339 26 16.0%
Subtotal (95% CI) 173 165 52.6%

Heterogeneity: Tau*= 0.00; Chi*=1.66, df=2 (P =0.44), F=0%
Test for overall effect: Z= 3.39 (P = 0.0007)

232EAvVS.WM

Wang,2001 042 026 40 087 042 256 157%
Wu,2001 1578 665 23 2607 68 14 126%
Yang,2011 209 178 863 216 187 65 19.0%
Subtotal (95% CI) 126 104  47.4%

Heterogeneity: Tau®= 0.75; Chi*= 22.40, df= 2 (P < 0.0001); F=91%
Testfor overall effect: Z=1.76 (P = 0.08)

Total (95% Cl) 299 269 100.0%
Heterogeneity: Tau®= 0.20; Chi*= 25.05, df= 5 (P = 0.0001); F= 80%
Test for overall effect: Z= 3.06 (P = 0.002)

Test for subaroun differences: Chi*=1.07. df=1 (P=0.30). F=6.5%

(D) Depression
EA WM
Study or Subgroup _Mean SD_Total Mean SD Total Weight

SD_Total Weight IV, Random

Std. Mean Difference
Study or Subgroup _Mean _ SD _Total Mean SD Total Weight IV, Random. 95% CI

Favours [experimental] Favours [control]

Mean Difference
IV, Random, 95% ClI

Mean Difference

95% Cl
-6.36 [-6.84, -5.88)
-4.497.33,-1.65)

¢

20 10 0 10 20
Favours [experimental] Favours [control]

-5.97 [-7.46, -4.48]

Std. Mean Difference
IV, Random, 95% CI

-0.42 [-0.93, 0.09) -1

-0.29 [-0.55,-0.02) -

067 1.21,-0.14] -
0.37 [-0.59, -0.16) ‘
-1.35[1.90,-0.79) —-

150 [-2.26,-0.74) —_

-0.04 [-0.38,0.31) +

0.93 [1.96,0.10] o
-0.64 [-1.06, -0.23] *

4 2 0 2 4

Favours [experimental] Favours [control]

Std. Mean Difference
IV. Random. 95% CI

Std. Mean Difference
IV. Random, 95% CI

Shu,2003 56.69 1226 61 64.17 1353 8 49.6%
Wu,2001 1534 772 23 2628 911 14 50.4%
Total (95% CI) 84 22 100.0%

Heterogeneity: Tau*= 0.10, Chi*=1.72,df=1 (P=0.19), F= 42%
Test for overall effect: Z=2.72 (P = 0.007)

-0.60 [-1.34,0.15)
-1.30[-2.03,-0.56) ——

-0.95 [-1.63, -0.26]

3 i 4
Y T T 1

4 2 0 2 H
Favours [experimental] Favours [control]

Fig. 4. Acupuncture vs. western medicine of the effects of the intervention.
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(E) Sleep disorders (MA or EA)
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AT WM Std. Mean Difference Std. Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
251 MAvs. WM
Rong,2006 123 072 31 193 069 30 238% -0.98 [-1.51,-0.45) —
Yang,2011 029 0.08 63 032 011 65 282% -0.31 [-0.66, 0.04] —
Zenq.2004 119 06 31 115 037 26 241% 0.08 [-0.44, 0.60] —p—
Subtotal (95% Cl) 125 121 76.2% -0.40 [-0.93, 0.14]) -
Heterogeneity: Tau*= 017, Chi*= 797, df=2 (P=0.02), F=75%
Test for overall effect Z=1.45(P=0.15)
2.5.2 EAvs. WM
Wang,2001 238 068 40 357 1.58 25 23.8% -1.06 [-1.59,-0.52] ———
Subtotal (95% Cl) 40 25 238%  -1.06[-1.59,-0.52] -
Heterogeneity: Not applicable
Test for overall effect: Z= 3.88 (P = 0.0001)
otal (95% CI) 4 .
Total (95% C 165 146 100.0% -0.55 [-1.05, -0.05] -
Heterogeneity: Tau®= 0.20; Chi*= 13.16, df = 3 (P = 0.004); F= 77% B 5 : 3 H
Test for overall effect: Z= 2.17 (P = 0.03) ;
Testfor subaroun differences: Chi*= 2.95. df=1 (P = 0.09). = 66.1% Covous il Fovoses (e
(F) Sleep disorders (AA)
AA WM Mean Difference Mean Difference
Study or Subgroup _Mean _ SD Total Mean SD Total Weight IV. Random. 95% CI IV. Random. 95% CI
Li,2006 08 034 45 296 0.68 45 934% -2.06[-2.28,-1.84]
Wen,2004 469 168 32 643 1.72 32 66% -1.74[257,-091) ==
Total (95% CI) 77 77 100.0% -2.04[-2.25,-1.82] ¢
Heterogeneity: Tau?= 0.00; Chi*= 0.53, df=1 (P = 0.47); F= 0% _54 32 5 % ‘l‘
Test for overall effect Z=18.62 (P < 0.00001) Favours [experimental] Favours [control]
(G) Somatic symptoms
AT WM Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV. Random. 95% CI IV, Random. 95% CI
Li,2006 023 009 45 076 0.21 45 348% -0.53[-0.60,-0.46] B
Rong,2006 11 122 3 33 192 30 65% -220[3.02,-1.39)
¥Wang,2001 025 01 40 066 028 25 33.0% -0.41[-052,-0.30] -
Wen,2004 1.25 051 32 203 048 32 257% -0.78[1.02,-0.54)
Total (95% CI) 148 132 100.0% -0.66 [-0.89,-0.43) *
Heterogeneity: Tau®= 0.04; Chi* = 24,20, df = 3 (P < 0.0001); = 88% B + ? 3 )
Test for averall effect Z= 563 (P < 0.00001) Favours [experimental] Favours [control]
(H) Crave score
AT wM Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random. 95% CI IV. Random. 95% CI
Nie,2001 052 049 21 119 039 21 2111% -1.48[-2.18,-0.79) e
Wang,2001 107 042 40 141 088 25 249% -0.53 [-1.04,-0.02] — &
Wen,2005 059 076 111 06 071 109 29.4% -0.01 [-0.28, 0.25) —
Zeng.2004 2 051 31 208 056 26 246% -0.15-0.67,0.37] —r
Total (95% CI) 203 181 100.0% -0.49 [-1.04, 0.07] ’
Heterogeneity: Tau®= 0.25; Chi*= 16.64, df= 3 (P = 0.0008); F= 82% . 1 5 1 )

Test for overall effect: Z=1.72 (P = 0.09)

treatment (SMD=-1.26, 95% CI [-1.68, —0.83], P<0.00001, 1>=32%,

Fig. 5E). 26.38.46

3.6. Sensitivity analysis

This review was evaluated based on the methodological quality of

Favours [experimental] Favours [control]

Fig. 4. Continued

3.8. Adverse events due to acupuncture

No adverse events were reported in any of the included studies.

4. Discussion

the included literature, and tested again after excluding low-quality lit-

erature. The findings showed that the results derived from this study’s

4.1. Summary of results

indicators were not affected by the methodological quality. This indi-

cated that their combined results were generally stable and reliable.

3.7. Publication bias analysis

Because a funnel plot can only be applied if there are at least 10
included studies, however, less than 10 articles were included in the
meta-analysis for each indicator in this paper, we did not conduct a

publication bias analysis.

Our review covered 28 RCTs involving 2463 patients with POAS.
The results showed that acupuncture-related therapies might alleviate
POAS patients’ withdrawal symptoms. Significant evidence of efficacy
was observed in the acupuncture group in improving anxiety, depres-
sion, sleep disorders, and somatic symptoms, compared to that in the
control group. However, there was not enough evidence to support the
idea that acupuncture mitigates cravings. This observation is generally
consistent with the results of previous studies.*®>!
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(A) Withdrawal symptoms

Std. Mean Difference
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Std. Mean Difference

IV, Random. 95% ClI IV, Random. 95% CI

AT No treatment
Study or Su! Mean SD Total Mean SD Total Weight
Gan,2021 6.54 456 28 1239 657 28 345%
Hou,2011 19 281 20 13 692 20 331%
Mu,2005 332 1.3 30 972 197 30 325%
Total (95% CI) 78 78 100.0%

Heterogeneity: Tau*=1.77; Chi*= 27.83, df= 2 (P < 0.00001), F= 93%

-1.02 [-1.58,-0.48)
-2.06 [-2.84,-1.28]
-3.78[-4.64,-2.91]

-2.26 [-3.82, -0.69]
-100

| J
]
50 0 50

! - 100
Test for overall effect Z=2.83 (P = 0.005) Favours [experimental] Favours [control]
(B) Anxiety
AT No treatment Std. Mean Difference Std. Mean Difference
_Study or Subgroup _ Mean _SD Total Mean _ SD Total Weight IV, Random, 95% Cl \'A ,95% Cl
Liang,2008 10.7 359 30 1736 393 30 349% -1.75[-2.35,-1.15) -
Liang,2012 6.8 6.51 20 16.2 1032 20 31.7% -1.07 [-1.73,-0.40] it
Mu,2009 3264 278 30 4008 4.27 30 33.4% -2.04 [[2.67,-1.41] -
Total (95% CI) 80 80 100.0% -1.63[-2.17, -1.08] <
Heterogeneity: Tau®= 0.13; Chi*= 4 48, df= 2 (P = 0.11), "= 55% BT T
Testfor overall effect Z= 5.64 (P < 0.00001) Favours [experimental] Favours [control]
(C) Depression
AT No treatment Std. Mean Difference Std. Mean Difference
Study or Su! Mean _SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% CI
Hou,2009 14 047 30 368 0865 30 31.5% -3.97 [-4.86,-3.08) =
Mu,2005 3048 279 30 368 4.16 30 341% -1.76[-2.36,-1.16) -
Mu,2009 30.88 287 30 3578 426 30 34.4% -1.33[-1.89,-0.77] -
Total (95% CI) 90 90 100.0% -2.31[-3.67,-0.95]) -
Heterogeneity: Tau*= 1.31; Chi*= 24,67, df= 2 (P < 0.00001); F= 92% v * o £ "
Testfor overall effect Z= 3.34 (P = 0.0008) Favours [experimental] Favours [control]
(D) Sleep disorders
AT No treatment Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD_Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Gao, 2021 314 231 28 546 252 28 161% -2.32[-3.59,-1.05) —
Hou,2009 155 093 20 525 128 20 21.3% -3.70(-4.39,-3.01) =
Hou,2011 1.55 093 20 525 1.28 20 21.3% -3.70(-4.39,-3.01) -
Zhu,2005 352 081 25 552 098 25 228% -2.00[-250,-1.50] -
Zong,2009 1.07 1.46 30 307 2348 30 186% -2.00[-2.99,-1.01] —
Total (95% Cl) 123 123 100.0% -2.77 [-3.64,-1.91] <&
Heterogeneity: Tau®= 0.79; Chi*= 25.77, df = 4 (P < 0.0001); I*= 84% wn + 5 ) 5

Testfor overall eflect: Z= 6.28 (P < 0.00001)

(E) Somatic symptoms

Favours [experimental] Favours [control]

AT No treatment Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random. 95% CI IV, Random. 95% Cl
6a0,2021 257 232 28 539 386 28 37.8%  -0.87[1.42,-0.32) ——
Hou,2009 093 037 30 161 05 30 353%  -1.53[2.11,-0.95) ——
Hou,2011 01 031 20 1.1 091 20 269%  -1.44[-215,-0.74] ——
Total (95% CI) 78 78 100.0%  -1.26[-1.68,-0.83] <
Heterogeneity: Tau®= 0.05; Chi*= 2.96, df= 2 (P = 0.23); F= 32% % Y 5 3 .

Test for overall effect Z= 579 (P < 0.00001)

Favours [experimental] Favours [control]

Fig. 5. Acupuncture vs. no treatment of the effects of the intervention.

4.2. Analysis of sources of heterogeneity

The heterogeneity in this study was generally higher than 50%,
which we speculated was caused by some factors affecting the effi-
cacy of acupuncture. It is generally accepted that the composition of
an acupuncture protocol includes many factors which will affect the fi-
nal effect such as the types of needle, the acupuncture points selected,
the course of treatment, and the doctor’s qualifications. Therefore, each

of these factors served as a source of heterogeneity in the acupuncture
meta-analysis. But further subgroup analysis was not feasible, due to the
limited amount of literature.

4.3. Comparison to similar studies

The present study has shown considerable advantages over previ-
ous reviews on sample inclusion and bias assessment.”'-> The first is
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that this review update incorporates research from the years 2021 and
2022.46 Secondly, we targeted patients with protracted withdrawal syn-
drome, rather than patients with opioid use disorder (OUD). When pre-
vious reviews used Jaded scores for quality assessment, the number and
quality of trials were too low to draw valid conclusions about acupunc-
ture’s effectiveness in treating patients with psychological symptoms as-
sociated with opioid addiction; low-quality studies accounted for 62.5%
of the total included studies 0.3 However, in our study, low-quality
studies with Jaded scores below 3 accounted for 46.4% (seen in Ta-
ble 1 of Appendix 2). This confirms that study design has improved
since the publication of the previous systematic review. However, the
need to manually pierce acupuncture points during acupuncture treat-
ment complicates the implementation of double-blind interventions. Al-
though many sham-needle devices have been developed, there are still
none that enable complete blinding of physicians and patients.

The treatment sessions in all studies were generally concentrated in
a range of 20-30 days. Most studies using auricular acupressure or AA
entailed treatment once per day; those using EA or MA entailed treat-
ment of approximately 20/30 min per session, 3-5 times per week. MA
focused on a treatment duration of about 2 weeks to show clinical ef-
fects. Although there are no guidelines for the frequency and duration of
acupuncture treatment for POAS, it can be tentatively inferred from our
meta-analysis results that a treatment duration of more than two weeks
can be utilized as a crucial outcome in a standardized clinical treatment
protocol.

By summarizing the frequency of acupuncture point use, we found
that the acupuncture points selected for the treatment of POAS mainly
reflected "up and down matching points", such as the most frequent
ones: PC6, HT7, ST36 and SP6. The former two are located in the
upper extremities, while the latter two are located in lower extremi-
ties. According to modern medicine, acupuncture stimulation of PC6,
ST36 and other points can cause the release of Substance P (SP), lo-
cally and in brain areas. This activates the body’s positive immunity,
and because Substance P is related to opioid receptors,”* dopamine and
serotonin signaling pathways, acupuncture can improve POAS patients’
protracted withdrawal symptoms and psychological dependence by reg-
ulating humoral-immune functions.>®->¢

4.4. Implications for clinical practice and future research

At present, the specific acupoint group and dominant acupoints in
acupuncture treatment for POAS remain controversial. As such, multi-
center, large-sample, high-quality, double-blind RCTs are needed to re-
solve these controversies. In addition, comprehensively judging the ther-
apeutic effect of acupuncture treatment on POAS would require im-
proved systematic study of psychological cravings and long-term recur-
rence rates in POAS patients treated by acupuncture.

4.5. Research strengths and limitations

To our knowledge, this is the first study to focus on lasting with-
drawal symptoms in addiction patients, rather than covering the entire
detoxification phase. This allowed us to conduct more stringent inclu-
sion/exclusion criteria for our meta-analysis, and to provide a complete
overview. Secondly, we cover a wide variety of acupuncture modali-
ties that will inform clinical practice. This research will inject inspi-
ration and ideas into the most difficult problem in drug rehabilitation
work—relapse.

This study has several limitations. Firstly, there are large differences
in the population characteristics of the literature included, mainly due
to regional differences. Most of the literature is from China, which may
have introduced regional bias. Second, all of the included studies cov-
ered topics pertaining to acupuncture in some fashion, such as EA, AA,
and traditional body acupuncture, and were analyzed together without
classification. More research on this is needed to comprehensively assess
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which acupuncture modality is most effective for POAS. Finally, previ-
ous reviews have shown that acupuncture can be effective in treating
opioid use disorder; EA can alleviate cravings for opioids and depres-
sion, and TEAS can mitigate symptoms of insomnia and anxiety."> Given
these findings, different acupuncture points and acupuncture techniques
may have caused significant bias in this meta-analysis’ conclusions. Due
to the limited number of studies, we did not perform a subgroup anal-
ysis of the different acupuncture modalities, or of acupoint selection.
However, the heterogeneous effects of different acupuncture techniques
warrant consideration in practical clinical applications.

4.6. Conclusion

Recent evidence identified from this review suggests that
acupuncture-related therapies can alleviate POAS patients’ with-
drawal symptoms. However, this review’s conclusions are limited by
the low quality of the included studies. Future multi-center RCTs with
rigorous methodological quality are needed to elucidate acupuncture’s
role in improving withdrawal symptoms in patients with POAS.
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