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Abstract

Background: Previous clinical trials have reported that acupoint catgut embedding (ACE) is a useful modality for we@
loss. However, no study has specifically investigated the effectiveness and safety of comparing verum and sham ACE in
adults with obesity. Thus, this study aimed to evaluate the effectiveness and safety of comparing verum and sham ACE in
obese adults.

Methods: A comprehensive literature search was conducted in the electronic databases of PUBMED, EMBASE, Cochrane
Library, Web of Science, China National Knowledge Infrastructure, Wanfang, China Science and Technology Journal Database,
and China Biomedical Literature Service System from inception to April 1, 2022. Randomized clinical trials that focused on
evaluating the effectiveness of comparing verum and sham ACE in adults with obesity were included. The primary outcomes
included reduction in body weight, body mass index, hip circumference, and waist circumference. The secondary outcomes
consisted of a decrease in body fat percentage and the occurrence rate of adverse events. The methodological quality of the
included randomized clinical trials was evaluated using the Cochrane Risk-of-bias tool. Statistical analysis was performed using
RevMan 5.4 software.

Results: Six trials involving 679 adults with obesity were included in this study and entered in the data analysis of systematic
review and meta-analysis. Results of the meta-analysis revealed significant reduction in body weight (mean difference [MD] = —1.68,
95% confidence intervals (Cl) [-2.34, —1.01], > = 51%, P < .001), body mass index (MD = -0.51, 95% CI [-0.81, —=0.21], 2 = 74%,
P < .001), hip circumference (MD = -1.11, 95% Cl [-1.67, —-0.55], I = 0%, P < .001), waist circumference (MD = -2.42, 95% ClI
[-3.38, —1.45], > = 68%, P < .001), and decrease in body fat percentage (MD = —-0.883, 95% CI [-1.30, —0.36], I* = 16%, P < .001)
in comparing verum and sham ACE. However, no significant difference was identified in AEs (odds ratio = 1.53, 95% ClI [0.80,
2.95], 7 = 0%, P = .20) between the 2 groups.

Conclusion: ACE is effective in the treatment of obesity in adults with safety profile. Further studies with higher quality and larger
sample size are warranted to confirm the current findings.

Abbreviations: ACE = acupoint catgut embedding, BFP = body fat percentage, BMI = body mass index, Cl = confidence
intervals, EA = electroacupuncture, MD = mean difference, ORAE = occurrence rate of adverse events, RCTs = randomized
controlled trials.
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1. Introduction

Obesity is a chronic metabolic disorder characterized by abnor-
mal or excessive lipid accumulation in adipose tissue, which
exceeds the body consumption level.l'3l According to the lat-
est data from the World Health Organization in 2022, there
are more than 1 billion people with obesity around the world,
including 650 million adults, 340 million teenagers, and 39 mil-
lion children.” Furthermore, it is been estimated that approxi-
mately 167 million people will become ill by 2025.# Compared
to the normal weight population, people with obesity are more
likely to have an increased risk of cardiovascular disease, insulin
resistance, type 2 diabetes mellitus, hypertension, and dyslipid-
emia.’% Therefore, timely prevention and treatment of obesity
with effective treatment modalities are particularly necessary.

Currently, the treatment modalities for obesity include phar-
macotherapy, exercise, yoga, and complementary and alterna-
tive therapies.”'”! Although pharmacotherapy is a common
treatment for obesity, it relieves symptoms with easy relapse
after drug cessation. In addition, long-term use of such drugs
also has serious side effects, such as nausea, vomiting, head-
ache, diarrhea, nasopharyngitis, abdominal pain, eructation,
dizziness, and back pain.”! In this regard, complementary and
alternative treatments are among the most promising candidates
for an increasing number of obese patients owing to their prom-
ising effects, safety, and low cost.l"'"!”1 Of these, acupoint catgut
embedding (ACE) is one of the most popular modalities./”!

ACE is an integrative modality that uses acupuncture and
modern technology. It is applied by implanting absorbable cat-
gut sutures into the acupoint in accordance with the meridian
and collateral theory.['8! It has been reported to effectively treat
obesity because it causes continuous acupoint stimulation when
the catgut is absorbed. A previous study has also reported that
ACE can improve weight loss by improving leptin resistance.!”!

Although previous systematic reviews have addressed the effec-
tiveness of ACE, acupuncture, and electroacupuncture (EA) in the
management of obesity,?°2*! no study has specifically assessed the
effectiveness and safety of comparing verum and sham ACE in
adults with obesity. Thus, this systematic review and meta-analysis
specifically investigated the effectiveness and safety of comparing
verum and sham ACE in the treatment of obese adults.

2. Methods and analysis
2.1. Eligibility criteria

In this study, the eligibility criteria followed the Participants,
Intervention, Control, Outcome, Study design principles as
follows. ¢!

2.1.1. Type of participants. All adult participants (adults aged
18 years or older) were diagnosed with obesity, regardless of sex
and type of obesity.

2.1.2. Type of intervention and comparison. All patients
in the treatment group received ACE alone. All patients in
the control group underwent sham ACE alone (no catgut
implanted). Studies with combined any other types of associated
modality, such as drug, acupuncture, EA, diet and no treatment
were excluded.

2.1.3. Type of outcomes. Primary outcomes included reduction
in body weight, body mass index (BMI), hip circumference, and
waist circumference. Secondary outcomes consisted of decrease
in body fat percentage (BFP) and the occurrence rate of adverse
events (ORAE).

2.1.4. Type of studies. This study only included published
randomized controlled trials (RCTs) investigating verum ACE in
comparison with sham ACE for the management of obese adult
participants. Studies of duplicates, animal studies, laboratory

Medicine

studies, reviews, case reports, conference summaries and others,
combined therapy, wrong comparison, non-RCTs, quasi-RCTs
(it utilizes quasi-random method of allocating participants to
different interventions, such as allocation by date of birth, day
of the week, medical record number, month of the year, and so
on), and incomplete information were excluded.

Records identified Additional records

through database identified through
searching other sources
(n=2055) (n=31)

l |
!

Records after duplicates
removed (n=781)
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(n=605)

Other diseases
(n=159)

Animal study
(n=64)

Labaratory study
(n=6)

Review (n=33)
Case reports (n=2)

Not involved
catgut embedding
(n=45)

Combined therapy
(n=227)

Wrong
comparison (n=46)

Conference
summary and
—"] others (n=23)

Records screened
(n=781)

Full-text articles
excluded with
reasons (n=170)

Non-RCTs (n=1)

Quasi-RCTs
) = ’)
Fulltext articles (n=162)
assessed for Incomplete

eligibility (n=176) information (n=7)

Studies included
in qualitative
synthesis (n=6)

Studies included
in quantitative
synthesis
(meta-analysis)
(n=6)

Figure 1. Flow diagram of study selection.
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2.2. Data sources and search strategy

2.2.1. Electronic database search. A comprehensive literature
search was carried out from inception up to April 1,2022, in the
PUBMED, EMBASE, Cochrane Library, Web of Science, China
National Knowledge Infrastructure, Wanfang, China Science
and Technology Journal Database, and China Biomedical
Literature Service System databases. The combination search
terms of obesity, overweight, ACE, and catgut implantation
were used to search for potential RCTs comparing verum and
sham ACE for the management of obesity. The language used
was limited to Chinese and English.

2.2.2. Other data sources. Apart from the electronic database
sources, reference lists of associated reviews, dissertations and
theses were also identified to avoid missing potential trials.

2.3. Study selection and data collection

2.3.1. Study selection. After excluding duplicate studies,
2 researchers independently scanned the research records
according to titles and abstracts, and irrelevant records were
eliminated. Then, full-text articles were carefully read against
the eligibility criteria. Any divergence was resolved by a third
researcher and a consensus was reached after discussion.

2.3.2. Data extraction. Two researchers independently
extracted data from the included RCTs using a previously
designed data extraction sheet. The extracted data included
eligible trial characteristics (e.g., title, first author, year of
publication), participant data (e.g., age, sex, eligibility criteria),
details of study design (randomization, allocation concealment,
blinding), information on intervention and control (dosage,
frequency, etc), primary and secondary outcomes (reduction in
body weight, BMI, hip circumference, and waist circumference;
decrease in BFP and ORAE), results, and findings. Any
disagreement was resolved by a third researcher through
discussion, and a consensus was reached after discussion.

2.4. Risk of bias assessment

Two researchers independently assessed the risk of bias of all
included RCTs using the Cochrane Risk of Bias Tool.?” It covers
7 fields: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessments, incomplete outcome data, selective reporting, and
other sources of bias. Each aspect was further ranked as low,
unclear, or high risk of bias. Any discrepancy was resolved by a
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third researcher through adjudication or discussion and a final
consensus decision was reached.

2.5. Statistical analysis

RevMan 5.4 software (Cochrane Collaboration, Copenhagen,
Denmark) was used to perform the statistical analysis.
Discontinuous data are presented as odds ratios and 95% con-
fidence intervals (CI), and continuous data are presented as the
mean difference (MD) and 95% CI. In terms of continuous data,
we calculated the mean change by subtracting pretreatment
from post-treatment and standard deviation change by pretreat-
ment and post-treatment in accordance with Cho formula.?®!
Heterogeneity across included RCTs was utilized by I2 statistic.
A P value of 12 < 50% indicates reasonable heterogeneity, and
a fixed-effects model was used to pool the data. A P value of I
> 50% signifies substantial heterogeneity, and a random-effects
model was used to synthesize the data. Subgroup analysis was
performed to explore potential factors influencing heterogeneity
whenever it was significant.

3. Results
3.1. Study selection

In this study, 2086 associated records were searched in both
electronic databases and other sources (Fig. 1). After removing
duplicates, titles and abstracts of 781 articles were scanned, and
605 irrelevant records were eliminated. A total of 176 full-text
articles were assessed against the eligibility criteria, and 170
articles were excluded because of non-RCTs, quasi-RCTs, and
incomplete information. Finally, 6 RCTs involving 679 patients
were included in this study. The study selection process is illus-
trated in Figure 1.

3.2. Study characteristics

The general characteristics of the 6 RCTs included in this study
are presented in Table 1. We summarized the first author, year
of publication, region, sample size, age, sex, details of interven-
tion and comparison, and outcomes. All the studies were con-
ducted in China. The intervention and comparison arms were
the verum ACE and sham ACE, respectively.

3.3. Risk of bias assessment

The risk of bias assessment of the 6 included trials is shown
in Figure 2. All 6 RCTs provided sufficient information on

General characteristics of eligible trials.

No. of patients Gender Control (sham

Study Country (T/C) Age (yr, T/C); range (yr) (male; T/C) Intervention (ACE) ACE) Outcomes  Follow-up

Chen 2018%¥  China (Taiwan) 40/40 T:39.9+9.8;C:43.7 +9.3 0/0 Once weekly for 6 wk Once weekly for DO ®® 6wk
Range: 2065 6 wk

Chen 202217 China 108/108 T:31.66 + 6.55; C:30.75 = 6.71 28/23  Once per 2wk for Once per2wkfor @O @ ®® ® 16wk
Range: 18-45 16 wk 16 wk

Lin 201569 China 29/27 T:36.38 + 10.08; C:34.30 + 10.13 14/19  Once per 2wk for ~ Once per 2wk for OO0 ®06 8 wk
Range: 18-60 8 wk 8 wk

Tan 20168 China 58/54 T.42.14 +11.83; C:39.13 £ 11.13 5/3 Once weekly for 4 wk Once weekly for [OJOXO) 4wk
Range: 22—65 4wk

Wan 202264 China 68/63 T34 +4,C34+4 28/23  Onceper 2wk for ~ Once per 2wk for @06 6 12 wk
Range: 18-50 12 wk 12 wk

Zhang 20193 China 42/42 T:33.05 + 6.60; C:36.17 + 9.71 14/19  Onceper10dfor  Onceperi0dfor D@ ® @ ® 12wk
Range: 18-60 12 wk 12 wk

® body weight; @ body mass index; @ hip circumference; @ waist circumference; ® body fat percentage; ® occurrence rate of adverse events.

ACE = acupoint catgut embedding, C = control group, T = treatment group.
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random sequence generation, incomplete outcomes, selective
reporting, and other bias.l'”2°33 Three trials provided suffi-
cient details regarding allocation concealment.!'73032331 Four

= | Allocation concealment (selection hias)

. = | Blinding of outcome assessment (detection hias)

® O S S| G| O | Incomplete outcome data (attrition bias)

~ @ |® | ® | ® |Blinding of participants and personnel (performance bias)

. . . . . . Random sequence generation (selection bias)
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studies reported essential details on blinding for participants
and researchers,['7-*-31 and 2 RCTs recorded sufficient informa-
tion of blinding to outcome assessment.!!7-33]

3.4. Meta-analysis of ACE on obesity

3.4.1. Body weight reduction. Five studies involving 548
subjects evaluated body weight reduction.['?*-31:33] The meta-
analysis results showed that there were significant differences
in body weight reduction between the 2 groups (MD = -1.68,
95% CI [-2.34,-1.01], > = 51%, P < .001; Fig. 3).

3.4.2. Decrease in BMI. Six studies involving 679 participants
assessed BMI decrease. There were not significant differences
in BMI decrease between the 2 groups (MD =-0.98, 95%
CI [-2.30, 0.34], I =99%, P =.14)1730331 (Fig. 4). However,
subgroup analysis results showed significant difference in BMI
reduction (MD =-0.51, 95% CI [-0.81, -0.21], > = 74%,
P < .001)72-3133] (Fig, 4).

3.4.3. Reduction in hip circumference. Three RCTs involving
380 participants assessed the hip circumference!'?>%3 (Fig. 5).
Meta-analysis results showed significant reduction in hip
circumference (MD =-1.11, 95% CI [-1.67, -0.55], I> = 0%,
P <.001).

w
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=
=)
o
by
=]
=
=
=]
o
@
= 0
2 2 3.4.4. Reduction in waist circumference. Five
"uu: = studies involving 463 participants checked the waist
T < circumference!®-3% (Fig. 6). Meta-analysis results showed
wm O substantial difference in waist circumference (MD = -3.00,
95% CI [-4.65, -1.35], I?=95%, P <.001). Subgroup
Chen 2018 . . analysis after excluding 1 study still exerted significant
difference in waist circumference (MD =-2.42, 95% CI
2 _ o,
Chen 2022 . . . [-3.38,-1.45], > = 68%, P <.001).
3.4.5. Decrease in BFP. Three studies involving 403
Lin 2015 . ? . . participants assessed BFPP?%3%321 (Fig. 7). Meta-analysis
results did not show significant difference in BFP
2 2 (MD =-2.99, 95% CI [-7.98, 2.00], I’ =100%, P =.24).
Tan 2018 . . . . However, subgroup analysis after excluding 1 study showed
significant difference (MD = -0.83, 95% CI [-1.30, -0.36],
Wan 2022 ® ® ® o P=16%, P <.001).
Zhang 2019 . ? ? . . 3.4.6. ORAE. A total of 4 studies reported ORAE!7:293233]
(Fig. 8). Meta-analysis did not show significant difference
Figure 2. Risk of bias summary in ORAE (odds ratio =1.53, 95% CI [0.80, 2.95], I> = 0%,
: : P =.20) between 2 groups.
Verum ACE Sham ACE Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Chen 2018 -1.7 2.72 40 -04 283 40 17.3% -1.30[-2.52,-0.08] - @207000
Chen 2022 -417 286 108 -1.85 331 108 252% -232[3.15,-1.49 - Peee0ee®
Lin 2015 -4 128 29 -299 124 27 293% -1.01[1.67,-035) = 00902000
Tan 2016 -19 345 58 085 511 54 118% -275[4.38,-1.12 —— 2207000
Zhang 2019 2284 3 42 144 202 42 165% -1.50(277,-0.23) - CTEEX T T )
Total (95% CI) 277 271 100.0% -1.68[-2.34,-1.01] 4
Heterogeneity: Tau®= 0.28; Chi*= 8,16, df= 4 (P = 0.09); F= 51% T+ 6 + 1o

Testfor overall effect: Z= 4 .95 (P < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection hias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other hias

Figure 3. Meta-analysis of body weight.

Verum ACE Sham ACE
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Verum ACE Sham ACE Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFSG
1.2.1 Body mass index
Chen 2018 -08 087 40 -08 121 40 165%  0.10[-0.36, 0.56) B 2072000
Chen 2022 155 106 108 -0.73 1.03 108 167% -0.82[1.10,-0.54] - (1T 1T 1T 1 1]
Lin 2015 151 046 29 -1.13 045 27 16.8%  -0.38 [0.62,-0.14] - P9 000
Tan 2016 055 083 58 026 098 54 16.7% -0.81[1.15,-0.47) —— @207000
YWan 2022 -61 048 B8 -271 052 B3 168% -3.39[3.56,-3.22] ¢ ee2000e
Zhang 2019 106 111 42 -051 102 42 165% -0.55[1.01,-0.09] —— 2827000
Subtotal (95% CI) 345 334 100.0%  -0.98[-2.30,0.34] iR
Heterogeneity: Tau®= 2.68, Chi*=637.37, df= 5§ (P = 0.00001), F= 98%
Testfor overall effect: Z=1.46 (P=0.14)
1.2.2 Subgroup analysis
Chen 2018 -0.8 087 40 -09 1.21 40 16.7% 0.10 [-0.36, 0.56) -
Chen 2022 -1.55 1.06 108 -0.73 1.03 108 224% -0.82[1.10,-0.54] -
Lin 2015 -1.5 0.46 29 -113 045 27 236% -0.37 [[0.61,-0.13) -
Tan 2016 -0.55 0.83 58 026 098 54 205% -0.81[1.15,-0.47] —
Zhang 2019 -1.06 1.11 42 -051 1.02 42 16.8% -0.55[-1.01,-0.09] —
Subtotal (95% CI) 277 271 100.0% -0.51[-0.81,-0.21] ’
Heterogeneity: Tau®= 0.08; Chi*=15.67, df= 4 (P=0.004), F=74%
Test for overall effect: Z= 3.37 (P = 0.0007)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection hias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 4. Meta-analysis of body mass index.

2 a1 0 1 2
Verum ACE Sham ACE

Verum ACE Sham ACE Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Chen 2018 -1.43 222 40 -05 212 40 35.0% -0.93[1.68,0.02) —
Chen 2022 2272 278 108 -1.58 294 108 54.4% -1.13[1.89,-0.37) ——
Zhang 2019 -3.45 412 42 -1.86 394 42 107% -1.59[-3.31,013] e ——
Total (95% CI) 190 190 100.0% -1.11[-1.67,-0.55] R
Heterogeneity: Chi*= 0.44, df= 2 (P = 0.80); F=0% ]:1 %2 3 é :'l

Test for overall effect: Z= 3.86 (P = 0.0001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection hias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 5. Meta-analysis of hip circumference.

Verum ACE Sham ACE

4. Discussion

This systematic review and meta-analysis summarize the lat-
est clinical evidence to assess the effectiveness and safety of
comparing verum and sham ACE in obese adults. Six trials,
involving 679 participants, were included in the analysis. The
methodological quality of the trials is acceptable.

Previous similar studies investigated the effectiveness and
safety of ACE alone or in combination with other modalities
in patients with different types of obesity.??1 Two studies
reported as the protocol of ACE for obesity, and no results
or findings were presented.?>?!! The other 4 studies compared
ACE alone or in combination with acupuncture, EA, or other
management strategies to the different controls.?>?%! One
study included RCTs that used ACE, ACE plus acupuncture,
or EA to treat abdominal obesity.??! The results showed that

ACE exerted equal effects on other types of acupuncture.??!
However, the clinical effect of ACE plus EA is superior to that
of EA alone in abdominal obesity.??! Another study investi-
gated the effectiveness and safety of ACE alone or in com-
bination with a control modality in comparison to drugs,
acupuncture, EA, cupping, sham ACE, or others for obesity.?’!
The findings showed a tendency of equal or superior effects
to other treatments with fewer side effects.*’! Two other stud-
ies systematically evaluated the effect of ACE compared to
acupuncture and EA for simple obesity.?**’! The results also
showed that ACE was superior to the control modalities for
simple obesity.?**! However, these studies have several dis-
advantages. First, the overall quality of the included studies
was low, which may have affected their findings. Second, all
those studies applied ACE alone or with other modalities in
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Verum ACE Sham ACE Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
1.4.1 Waist circumference
Chen 2018 489 24 40 17 218 40 205% -3.20[4.21,-2.19) —- 2902000
Lin 2015 415 144 29 -267 104 27 215% -1.48[2.13,-0.83) - 2000
Tan 2016 -375 226 58 -1 337 54 203% -2.75(-3.82,-1.69] —— @202000
Wan 2022 -6.25 139 68 -1.34 125 63 21.9% -4.91[-5.36,-4.46] - 0000
Zhang 2019 -543 508 42 -296 534 42 15.8% -2.47 [-4.70,-0.24] — @®22000
Subtotal (95% CI) 237 226 100.0% -3.00 [-4.65, -1.35] e
Heterogeneity: Tau®= 3.18; Chi*= 76.55, df= 4 (P = 0.00001); "= 95%
Test for overall effect: Z= 3.56 (P = 0.0004)
1.4.2 Subgroup analysis
Chen 2018 49 24 40 17 219 40 27.5% -3.20[4.21,-2.19 -
Lin 2015 -415 1.44 29 -2.67 1.04 27 333% -1.48[2.13,-0.83] -
Tan 2016 2375 226 58 -1 337 54 265% -2.75[-3.82,-1.68) —-
Zhang 2019 -5.43 508 42 -2086 534 42 127% -2.47 [-4.70,-0.24] —_—
Subtotal (95% CI) 169 163 100.0% -2.42[-3.38,-1.45] <&
Heterogeneity: Tau®= 0.61; Chi*=9.48, df=3 (P=0.02); F= 68%
Testfor overall effect: Z= 4.91 (P < 0.00001)
1 1 Il Il
420 2 4

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other bias

Figure 6. Meta-analysis of waist circumference.

Verum ACE Sham ACE

Verum ACE Sham ACE Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFSG
1.5.1 Body fat percentage
Chen 2022 -237 2.04 108 -168 208 108 33.3% -0.63[1.18,-0.08) - foeeeee
Lin 2015 2334 146 29 -222 146 27 33.2% -1.12[1.81,-0.43] - 2092000
Wan 2022 928 053 68 -208 059 63 334% -720[7.39,-7.01 = 0070000
Subtotal (95% CI) 205 198 100.0% -2.99[7.98,2.00] ——m—
Heterogeneity: Tau®= 19.38; Chi*= 705.08, df= 2 (P < 0.00001); F= 100%
Test for overall effect: Z=1.17 (P =0.24)
1.5.2 Subgroup analysis
Chen 2022 4232 204 108 -1.69 209 108 59.2% -0.63(1.18,-0.08) | (11 1T 11 1]
Lin 2015 -3.34 146 28 -222 116 27 408% -1.12[1.81,-0.43] - e 000
Subtotal (95% CI) 137 135 100.0% -0.83[-1.30, -0.36] ¢
Heterogeneity: Tau®= 0.02; Chi*=1.18, df=1 (P = 0.28); F= 16%
Test for overall effect: Z= 3.45 (P = 0.0006)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)
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(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting hias)

(G) Other hias

Figure 7. Meta-analysis of body fat percentage.
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comparison with different control management strategies.
Although their results demonstrated that ACE showed a ten-
dency of equal effects to other kinds of treatments, such as
acupuncture and EA, no systematic review and meta-analysis
specifically focused on the evaluation of the effectiveness
and safety of ACE versus sham ACE. Therefore, this study
specifically and systematically assessed the effectiveness and
safety of comparing verum and sham ACE in the treatment of

adults with obesity. The findings of this systematic review and
meta-analysis are partly consistent with previous studies./?2-2’!

In this study, the meta-analysis results showed a more
promising effectiveness of comparing verum and sham ACE
in terms of reduction in body weight, BMI, hip circumfer-
ence, waist circumference and BFP. It demonstrates that
verum ACE is effective for the treatment of obesity in adults.
Regarding safety, no significant difference was identified
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Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Figure 8 . Meta-analysis of occurrence rate of adverse events.

Verum ACE Sham ACE

in ORAE between verum ACE and sham ACE, suggesting
that verum ACE has a safety profile in treating adults with
obesity.

This study had its own merits. This study comprehensively
and systematically investigated the effectiveness and safety
of verum ACE compared with sham ACE based on all RCTs,
excluding quasi-RCTs. This study also had several limitations.
First, the total number of eligible trials was small, which may
have affected current findings. Second, most RCTs had quite
small sample sizes, which may have restricted their effective-
ness and safety. Third, there is some substantial heterogeneity
across some meta-analyses, which may not have sufficiently
verified the effectiveness and safety of versus ACE in compar-
ison with sham ACE. Fourth, the safety of ACE should be fur-
ther assessed because of the insufficient data in primary studies.
Finally, all included RCTs had relatively short ACE duration
and follow-up visits; thus future studies should include long-
term follow-ups to further assess its effectiveness and safety.

5. Conclusion

The results of this study demonstrated that verum ACE is effec-
tive in the management of adults with obesity. Future studies
involving higher-quality RCTs are required to warrant the cur-
rent findings.
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