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ARTICLE INFO ABSTRACT

Keywords: Background: Current endometriosis treatments do not always provide symptom relief, with many using comple-
Endometriosis mentary approaches. This study examined the effectiveness of acupuncture on pain and quality of life in people
Acupuncture with endometriosis.

gzjﬁ?;“;?llgzm Methods: Searches were conducted on Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, Allied

and Complementary Medicine Database (AMED) and Embase (Ovid), Epistemonikos, and Cumulative Index to
Nursing and Allied Health Literature (CINAHL; EBSCOhost) on 20 March 2023. Trials were included if they
used penetrating acupuncture. Risk of bias was assessed with Cochrane RoB2 and GRADE for overall evidence
certainty. Random-effects meta-analyses were undertaken, using Hedges’ g or mean difference (MD) both with
95 % confidence intervals (CI).

Results: Six studies involving a total of 331 participants were included. Evidence for benefit was found for
acupuncture compared to non-specific acupuncture on overall pelvic pain (g = 1.54, 95 % CI 0.92 to 2.16, 3
RCTs, n = 231, low certainty evidence, p<0.001), menstrual pain (g = 1.67, 95 % CI 1.23 to 2.12, 1 RCT, n =106,
moderate certainty evidence, p<0.001), and non-specified pelvic pain (MD -2.77, 95 % CI 2.15 to 3.38, 2 RCTs,
n =125, low certainty evidence, p<0.001), and compared to usual care on menstrual pain (g = 0.9, 95 % CI 0.15
to 1.64, 1 RCT, n = 19, very low certainty evidence, p = 0.02). Most studies reported low rates of adverse events.
Conclusion: Acupuncture treatment for endometriosis demonstrated clinically relevant improvements in pelvic
pain and should be considered as a potential treatment intervention.

Study registration: PROSPERO ID: CRD42023408700.

1. Introduction toms.'®17 Previous research indicates that non-hormonal or comple-

mentary treatment options are important research priorities for people

Endometriosis is characterized by the presence of endometrial-like
tissue outside the uterus.! The prevalence of endometriosis in women
and those assigned female at birth is estimated to be around 10 %
by laparoscopy”® and up to 18 % when other methods are added,
such as ultrasound, magnetic resonance imaging (MRI), or histopathol-
ogy.* Primary symptoms of endometriosis are non-cyclical pelvic pain,
dysmenorrhea and fatigue.” Endometriosis has deleterious effects on
emotional and mental health, fertility, sexual and romantic relation-
ships, work and study all of which may negatively impact quality of
life.>11

Current treatments for endometriosis include surgical and medical
management. Medical management has low satisfaction with symp-
tom relief,'? resulting in high rates of non-adherence or discontinu-
ation of medication.'®>'®> Due to these limitations, many people with
endometriosis use complementary therapies to manage their symp-

with endometriosis,'®-1° with a strong interest in holistic treatment op-
tions such as acupuncture.?’

Acupuncture is the practice of inserting fine needles at specific points
on the body, with the aim of inducing health-related benefits.>! Po-
tential mechanisms of acupuncture for treating endometriosis related
symptoms include: a decrease in prostaglandin levels,??> decreases in
nerve growth factor,?® increases in endogenous opioid release,?* and
a decrease in mechanical allodynia.?® Given the substantial financial
burden of endometriosis’>2> and the substantial out of pocket costs in-
curred when using complementary therapies such as acupuncture,'® it
is vital to ensure that there is accurate information on how effective it
is to allow informed decision making by consumers. In addition, with
development of national and international guidelines for the treatment
of endometriosis there is an urgent need for an up-to-date meta-analysis
on this topic.14:26
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This systematic review and meta-analysis aimed to determine the
effect of acupuncture on endometriosis-related pelvic pain and health
related quality of life (HRQoL) with the aim of contributing to evidence-
based guidelines for endometriosis.>’

2. Methods

Systematic review and meta-analysis were performed following the
recommendations of the centre for Reviews and Dissemination and the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) checklists.?8-2° This review was registered at the Interna-
tional Prospective Register of Systematic Reviews PROSPERO (Prospero
ID: CRD42023408700) on 22 March 2023. The study was conducted
without publication of study protocol. No post-registration modification
was required.

2.1. Criteria for inclusion and exclusion

The Population Intervention Comparison Outcome Study-design (PI-
COS) was used to establish inclusion/exclusion criteria.3?

2.1.1. Study types

Only randomized controlled trials (RCTs) were included. Cross-over
randomized control trials were eligible to be included, but only phase
1 data was used in the meta-analysis due to concerns about carry over
effects.

2.1.2. Participant types

People of reproductive age with pelvic pain or dysmenorrhea with
a confirmed diagnosis of endometriosis via one or more of laparoscopy,
ultrasound scan, MRI, or histopathology were included.

2.1.3. Intervention types and controls

Acupuncture can be delivered under different theoretical frame-
works.?! These frameworks dictate many facets of the treatment, in-
cluding diagnosis, point location, point selection, co-interventions such
as moxibustion, needling style, retention time for needles, and stimula-
tion style. The following being most common frameworks used: Tradi-
tional Chinese, Five Element, Japanese or Biomedical (sometimes called
“Western”).32:33 All types of penetrating acupuncture including mi-
crosystem acupuncture such as ear-acupuncture were eligible for inclu-
sion. Studies were excluded if acupuncture was not used as a primary
intervention in at least one treatment arm or if non-invasive acupunc-
ture was used. All comparator interventions, including no treatment,
were eligible for inclusion.

2.1.4. Outcomes measures

Primary outcome was pain severity measured by Visual Analogue
Scale (VAS), Numeric Rating Scale (NRS), or other validated tools. Sec-
ondary outcomes included treatment-related adverse events, HRQoL
measured by the Endometriosis Health Profile (EHP-30), Short Form-36
Health Survey (SF-36), or other HRQoL measures, the most bothersome
symptom, and changes in analgesic medication as per the core outcome
set for endometriosis.>*

2.1.5. Others
Studies in English and German were considered for inclusion.

2.2. Literature searches

Search terms Endometri* AND (Acupunctur® OR Acumox* OR
Acupuntura OR Electroacupunctur* OR Needle Mox* OR Acustimula-
tion OR Acupoint* OR Acu-Mox*) and MeSH terms were used to search
title/abstract. The search was conducted on 20 March 2023 on the
Cochrane Central Register of Controlled Trials (CENTRAL), PubMed,
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Allied and Complementary Medicine Database (AMED; Ovid), Episte-
monikos, CINAHL (EBSCOhost) and Embase (Ovid) without any time
limits, restrictions, or published search filters. Duplicates were removed
using Zoteros duplicate finder. See Supplementary Material for the de-
tailed search strategy (Supplement 1). Two researchers (NG and KK) in-
dependently screened the identified papers manually based on the pre-
defined eligibility criteria without using automated tools. Discrepancies
were resolved through discussion. If necessary, a third party (KC) was
consulted.

2.3. Data extraction

Data were extracted manually from the included studies®>~4° and
their associated study protocols (when available)*!~*3 by two re-
searchers (NG and KK) independently. Where discrepancies occurred,
they were solved by discussion and, if necessary, a third party (KC) was
consulted.

Treatment details were extracted based on the Revised Standards for
Reporting Interventions in Clinical Trials of Acupuncture (STRICTA),>!
(Supplement 2). The STRICTA checklist contains six main items (1.
Acupuncture rationale, 2. Details of needling, 3. Treatment regimen, 4.
Other components of treatment, 5. Practitioner background, 6. Control
or comparator interventions) and was designed to ensure complete and
transparent reporting of acupuncture interventions for accurate inter-
pretation and replication. STRICTA has become a recognized standard
for reporting acupuncture treatments in research and is an official ex-
tension of the CONsolidated Standards Of Reporting Trials (CONSORT)
statement.>!

Characteristic data including country, sample size, type of diagnosis,
mean age, and outcome measures were extracted.

2.4. Quality of included studies

2.4.1. Acupuncture quality

Methodological reporting of acupuncture intervention was assessed
using the National Institute for Complementary Medicine Acupuncture
Network (NICMAN) scale.** NICMAN scale is recommended for use
in conjunction with the STRICTA checklist to assess the reporting of
acupuncture interventions in research. It contains 11 items covering
four main domains (reporting according to PICOS; acupuncture point
selection, location, depth of insertion, and manipulation; needle brand
and dimensions; and adequate administration based on total numbers
of treatments and qualification of practitioners). A higher score (total of
23) indicates a higher quality of reporting. Scores were assessed inde-
pendently by two researchers (NG and KK), with discrepancies resolved
by discussion. If consensus could not be reached, then the third author
(MA) made the final assessment.

2.4.2. Risk of bias

Risk of bias was assessed using the revised Cochrane Risk-of-bias
(RoB2) tool for individually randomized, parallel-group trials (current
version dated 22 August 2019) and for cross-over trials (revised on 18
March 2021).4> The RoB2 tool is a structured, validated tool for apprais-
ing the risk of bias in randomized trials. It contains a fixed domains of
randomization process, deviations from intended interventions, missing
outcome, measurement of the outcome, and selection of reported re-
sults. For cross-over designs, an additional domain addresses the risk
of bias in relation to carryover effects. The risk of bias assessment was
independently performed by NG and KK without the use of automated
tools. Discrepancies were discussed until consensus was reached, and
a third party was consulted (KC, AB) or the third author (MA) when
necessary. One of the authors (MA) was an author in one of the studies
included for analysis®>> and was therefore not involved in any form of
data extraction or review for that paper.
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2.4.3. Certainty of evidence

Certainty of evidence was assessed using the Grading of Recom-
mendations, Assessment, Development and Evaluation (GRADE).*® Cer-
tainty was downgraded from ‘high certainty’ by one level for serious
concerns and two for very serious concerns. Domains include risk of
bias, indirectness, inconsistency, imprecision, and potential publication
bias. GRADE was assessed independently by two researchers (NG and
KK). Discrepancies were resolved by discussion and with the assistance
of the third author (MA).

2.5. Data analysis

Random-effects meta-analyses were conducted using the Compre-
hensive Meta-Analysis software (Version 3.0) for pain severity and
HRQoL. Differences between intervention and control group at the end
of treatment and follow-up were calculated using Hedges’ g (g) for ef-
fect size or mean difference (MD), both with 95 % confidence intervals
(CI).*” Effect sizes were categorized as small (0.2), moderate (0.5), or
large (0.8) as per Cohen.*® A random effects model was used due to the
underlying clinical heterogeneity of the trials. Statistical heterogeneity
between studies was quantified using Cochran’s Q, with a P-value of
<0.05 indicating significant heterogeneity.*’

2.5.1. Subgroup analysis

Subgroup analysis was planned for the different theoretical frame-
works (e.g., TCM-style vs. Japanese-style acupuncture), total number of
treatments, and mode of stimulation (manual vs. electro).

2.5.2. Data imputation and sensitivity analysis

For studies that did not report a mean and standard deviation (SD),
the median, interquartile ranges (IQR), and sample size were converted
using McGrath’s method for unknown non-normal distributions,® and
using the Hozo’s method where the range was provided instead of the
IQR.51>52 Results from a box plot were estimated using a web plot digi-
tizer.>® To determine the effect of these imputation methods, where the
primary outcome of pain severity had at least two studies contributing
data, if one or more of these were using imputed data a sensitivity anal-
ysis was undertaken to determine if removing the imputed data changed
the outcome.

3. Results
3.1. Study characteristics

The database search yielded 1074 hits, with 263 were removed as
duplicates, and 787 papers were excluded based on title and abstract.
Twenty-four full text publications were assessed for eligibility, of which
six studies could not be retrieved through local collections, interlibrary
loan, or direct correspondence with authors. Further twelve studies were
excluded due to absence of randomization (N = 5), Chinese language
(N = 5), or acupuncture was not provided as a primary intervention in
at least one intervention arm (N = 2). Six studies were included in the
final analysis, with a total of 371 participants (Fig. 1). An overview of
the characteristics of included studies are reported in Table 1.

3.1.1. Study design

Four studies used a parallel group design with an acupuncture group
and a control group. One study used a cross-over design in which both
groups acted as intervention group and control group.®” Due to a sus-
tained effect in group 1 after acupuncture treatment, the results of the
second treatment unit were excluded from the meta-analysis. One study
was a three-arm study with two control groups, but only one control
group was randomized.*°

3.1.2. Country
Two studies were conducted in China,?®-“° two in English speaking
countries (Australia and USA),35:3° one in Austria®’ and one in Brazil.>8
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3.1.3. Sample sizes

Sample sizes ranged from 18 to 106 with a median of 58.5 partici-
pants. Two studies were feasibility studies with small sample sizes.>>3°
The median sample sizes of the feasibility studies was 23.5,%%:3° while
the median of the other studies was 88.36-38,40

3.1.4. Mean age

One study looked at adolescent girls (13-22 years) with a mean age
of 17.4 years.>° One study did not report the participants’ ages.*’ The
mean age of the remaining studies ranged from 30.1 to 33.64 years.>>38
The overall mean age was 29.9 years.

3.1.5. Type of diagnosis

All studies used surgery (laparoscopy or laparotomy) to diagnose en-
dometriosis, but surgery was not mandatory in two studies: one study al-
lowed participation if the diagnosis was made by visual detection meth-
ods (ovarian endometrioma detected by ultrasound or magnetic reso-
nance imaging),>® and one study included women on the waiting list
for laparoscopy.®”

3.2. Intervention detail

3.2.1. Acupuncture rationale

Style of acupuncture: all studies used manual acupuncture, including
TCM-style (N = 2),%%37 Japanese-style (N = 1),° and ear acupuncture
(N = 1).%0 Two studies did not specify the style of acupuncture used.

Rationale for treatment: rationale for treatment protocol was based
on previous study protocols (N = 1),%> based on TCM theory (N = 1),38
or based on a treatment manual developed in a focus group format.>°
Remaining three studies did not provide a rationale for the treatment
protocol.

Extent of treatment variation: fixed treatment protocols were used
in three studies,>°:3:3% semi-individualized treatment was used in one
study using a fixed set of points plus three variable points accord-
ing to individual presentations,®” and one study used individualized
points based on individual participants’ symptoms following an a priori-
determined decision algorithm.*° One study did not report the extent of
treatment variation.

3.2.2. Details of needling

Number of needles: an average of 12.8 needles were used (range: 8-
19) per session. The number of needles was either fixed (N = 3),3%36,38
or varied depending on the individual situation (N = 2).57>3° In one
study, the number of needle insertions remained unclear.*°

Acupuncture points: either body acupuncture points (N = 5)*>3° or
ear points (N = 1)*° were used. Four studies reported the name of body
points used (N = 4).35-38 Frequently used points were local points in the
lower abdomen (N = 4), Spleen 6 (N = 4), Liver 3 (N = 4), Stomach 36
(N = 3), Spleen 10 (N = 3), Spleen 9 (N = 2), Liver 8 (N = 2), Kidney 10
(N=2).

Depth: the depth of needle insertion either followed TCM litera-
ture (N = 3),%>-%7 superficial at skin level (N = 1),%° or not reported
(N — 2)_38,40

Response: De Qi response was sought in three studies®>>7 (aware-
ness of needle described as a heavy, aching, dull, tingling, or distending
sensation).?>-5* One study sought slight echo in contrast to strong De
Qi (N = 1),*° and two studies did not report on any needling response
(N — 2)_38,40

Needle stimulation: needles were stimulated manually (N = 1),%° or
electrically (N = 1).%° One study applied no stimulation,*> while three
studies did not report on needle stimulation.37-38,40

Needle retention time: needles were left in place for 20-30 min
(N = 2),%5:% < 20 min (N = 2),%%-%% or the time was not reported
( N = 2).37,40



Table 1
Study characteristics of included studies.

Study Armor 2021 Li 2023 Rubi-Klein 2010 Sousa 2016 Wayne 2008 Xiang 2002
Country Australia China Austria Brazil USA China
Diagnosed by Laparoscopy Laparoscopy/endometrioma  Laparoscopy Laparoscopy /waiting list for ~Laparoscopy Laparoscopy
by ultrasound or MRI laparoscopy
Outcome measure NRS, EHP, analgesic VAS, EHP, analgesic VAS, SF 36, analgesic VAS, EHP NRS, EHP Unclear
Total # of participants/after dropouts 29/19 106/106 101/83 46/42 18/14 67/67 (+8)
# of participants in acupuncture group/after ~ 14/12 53/53 47/42 23/20 10/9 37/37
dropouts
# of participants in control group/after 15/7 53/53 54/41 23/22 8/5 30/30
dropouts (8/8)?
# of arms 2 2 2 2 2 3
Mean age 33.4 30.2 33.64 30.81 17.4 NR
Style of acupuncture TCM-style Not specified TCM-style Not specified Japanese-style Ear acupuncture
Reasoning for treatment Yes No No Yes Yes No
Treatment variations Fixed protocol Fixed protocol Semi-individualized Fixed protocol Manualized according to Unclear
(fixed + 3 variable points) TCM-diagnosis following a
predefined algorithm
# of needle insertions used each session 14 9 9-15 19 8-12 Unclear
Names of points used SP6,SP 8,SP10,ST29,ST CV4,SP6,LR3,KI6,ST30 Bl32,ST29,ST36,CV3,SP Bl17, GB 29, ST 36, CV 3, SP Not predefined Ting Zhong, Pi Zhi Xia, Nei

Depth of insertion

Response sought

Needle stimulation

Needle retention time

Needle type:

Disposable sterile stainless-steel needles,
0.18-0-3 x 25-40 mm or other

Total # of treatments

Frequency of treatments

Total duration of treatment
Other treatment components

Setting and context

Practitioner background

Rationale for comparator
Description of comparator

36,CV3,CV4,1LR3
Consistent with literature
De Qi

No stimulation

> 20-30 min
Yes

16
Twice/week

8 weeks
Contraceptives, analgesics

Private clinics and university
Registered acupuncturists
No

As per medical advice but no
TCM

15-35 mm

De Qi

Manually every 10 min
> 20-30 min

Yes

9+x

Starting one week before
menstruation, during
menstruation daily, when
pain occurred

12 weeks

Analgesics

Hospitals

Doctors of TCM + protocol
training

No

Non-specific acupuncture:
superficial at
non-acupuncture points
without stimulation

6 + three out of LR 3, LR 8,
SP 9, SP 10, KI 10,

Varying according to
TCM-diagnosis

De Qi

NR

NR

Yes

10
Twice/week

5 weeks
Moxibustion, analgesics

Hospital

Registered acupuncturists

No

Non-specific acupuncture:
acupuncture at points with
no correlation to
endometriosis

6,LR 3,LR 8, SP 9, SP 10, KI
10
NR

NR
NR
< 20 min
Yes

5
Once/week

5 weeks
Contraceptives

NR

Physiotherapist (competency
on acupuncture unclear)

No

Non-specific acupuncture:
simulated therapy with
needle insertion 3 cm apart
from original point

1-2 mm superficial

Slight echo

Electrically

< 20 min

0.18-16 mm sterile single
use gold and silver needles

16
Twice/week

8 weeks

Ear acupuncture,
Moxibustion

Private clinics or at home of
participants

Licensed

acupuncturists + protocol
training

Yes

Non-penetrating sham
acupuncture, sham ear
acupuncture, sham
moxibustion

Fen Mi, Jiao Gan, Nei Sheng,
Zhi Qi
NR

NR
NR
NR
NR

12

Starting 5 days before
menstruation every other
day, four times each cycle

12 weeks
NR

Hospital
NR
Yes

Chinese herbal medicine (No
intervention)?

* Data of third treatment arm in parentheses, since not randomized and excluded from this meta-analysis (for the outcomes in this meta-analysis only second treatment group as comparator group with Chinese
herbal medicine as control intervention).EHP-30, endometriosis health profile; MRI, magnetic resonance imaging; NR, not reported; NRS, numeric rating scale; SF 36, short form (endometriosis questionnaire on
quality of life); TCM, Traditional Chinese medicine; VAS, visual analogue scale.
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Identification of studies via databases and registers
- 4
Records identified (n= 1074), Records removed before
= thereof: screening:
= Cochrane Library (n = 187) Duplicate records removed
o PubMed (n = 203) ) (n=263)
= AMED (n = 36) Records marked as ineligible
S CINAHL (n = 102) by automation tools (n = 0)
=2 Embase (n = 400) Records removed for other
Epistemonikos (n = 146) reasons (n = 0)
) y
Records screened Records excluded manually after
_ —»| screening title/abstract
(n=811) (n = 787)
Reports sought for retrieval Reports not retrieved
—
= (n=24) (n =6)
=
[«}]
o
] \4
Reports assessed for eligibility Reports excluded (n = 12):
(n=18) No randomized trial (n = 5)
Article in Chinese (n = 5)
Acupuncture not as a stand-
alone intervention in at least
one treatment arm (n = 2)
—

Studies included in review

(n=6)
Reports of included studies
(n=6)

Fig. 1. PRISMA flowchart of study selection and results.

Needle type: sterile, disposable stainless-steel needles 0.18-0.3 x 25—
40 mm (N = 4)3538 or sterile, disposable gold and silver needles 0.18-
16 mm (N = 1)*° were used. One study did not report the needle type
used.*’

3.2.3. Treatment regimen

Number of sessions: total number of treatment sessions ranged from
five to 16. One study reported varying numbers according to partici-
pants’ pain symptoms during menstruation with a maximum of 16 ses-
sions.>®

Frequency and duration: treatment frequency ranged from once
weekly to daily and was administered either throughout the whole men-
strual cycle (N = 4)%%:37-39 or only before and during menstruation
(N = 2).3%40 Treatment duration ranged from 5 to 12 weeks with a
mean of 8.33 weeks.

3.2.4. Other components of treatment

Other treatment components included usual care: hormonal treat-
ment (N = 2)%>-38 and/or analgesics (N = 3),%°~%7 moxibustion (part of
TCM treatment along with acupuncture, involving igniting dried herbs
and using its warmth to stimulate acupuncture points)>® (N = 2),%7-3°
ear acupuncture (N = 1),°° or no additional treatment component
(N =1).%°

Treatment settings could be multicenter (N = 3)3>:3%:39 or single-
center (N = 2)37-40: and included hospitals (N = 3),36-37-40 private clin-
ics (N = 2),%%-3 university (N = 1),%° or participants’ homes (N = 1).%°
One study did not clearly report the study setting.>®

3.2.5. Practitioner background

Practitioners were either licensed/registered acupuncturists
(N = 3)%:37.39 or doctors of TCM (N = 1)°° One study included
physiotherapists, and the competency regarding acupuncture was un-
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clear.?® Practitioners in two studies received training in the treatment
protocol prior to commencement.>®-3° One study did not provide
information on practitioners’ backgrounds.*?

3.2.6. Comparator

Three of six studies used variations of non-specific acupuncture
(where penetrating acupuncture was used either at non-acupuncture
points or points which were chosen as having no influence on pelvic
pain) as a comparator. These include superficial at non-acupuncture
points without stimulation,?® non-specific acupuncture at well-defined
points with no association to endometriosis (short intestine 9, gallblad-
der 31, lungs 1, stomach 8),%” and simulated therapy with needle inser-
tion 3 cm apart from acupuncture points.>® In contrast to the penetrating
non-specific acupuncture, one study used a sham acupuncture protocol
(non-invasive devices).>? One study compared acupuncture with usual
care®® and one study used Chinese herbal treatment.*? Two of six studies
provided a rationale for the control intervention.3%4°

3.3. Quality/risk of bias of included studies

3.3.1. Acupuncture quality

NICMAN scores ranged from 1340 to 22353 out of 23, with a mean
of 19. The quality of acupuncture delivered in trials has been improving
over time. Studies from 2016 and earlier had a mean NICMAN score of
17.75 while those undertaken in the last three years had a mean NIC-
MAN score of 21.5. The primary factors that caused a reduction in the
NICMAN score were that most studies did not provide information on
the acupuncture point selection,>¢-38:40 needling depth and manipula-
tion,37-38-40 and point location.3840

3.3.2. Risk of bias

Risk of bias for pain severity was low risk for one study, some con-
cerns for two studies, and three studies had a high risk of bias (Fig. 2).
Detailed risk of bias information is reported in Supplement 3.

- Randomization

Three studies were at low risk of randomization bias, and three stud-
ies did not provide details on the randomization process and were as-
sessed as unclear.

- Carryover effect

The carryover effect was assessed only for the cross-over trial.?”
There was a sustained treatment effect in the acupuncture group after
phase 1, suggesting a high risk of bias for phase 2 data. Therefore, only
phase 1 data were included in the meta-analysis.

- Deviations from intended intervention

Three studies provided a study protocol, two of which were rated as
having a low risk of deviation from the intended intervention. The third
study did not provide enough information. The three studies without a
study protocol did not report deviation from treatment and the risk of
bias was unclear.

- Missing outcome data

Outcome data were adequately reported in five studies and at low
risk of bias. Dropout rates in one study might depend on the true value,
leading to a high risk of bias.

- Measurement of the outcome

Participants were not blinded in two studies, and at high risk of bias.
Four studies had a low risk of bias.

- Selection of the reported results

One study did not provide details of an analysis plan and was as-
sessed as unclear. Five studies were at a low risk of bias.
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3.3.3. Certainty of evidence (GRADE)
The certainty of evidence ranged from moderate to very low as out-
lined in the summary of findings table (Table 2).

3.3.4. Publication bias
Due to the small number of studies, publication bias was not as-
sessed.

3.4. Intervention effects

Three studies did not report mean and SD in the text of the
manuscript®>>~37, For these three studies mean and SD were estimated
from the median, IQR, and sample size,>> from the median, range, and
sample size,%® and from a box and whisker plot.>”

3.4.1. Pain severity

Reporting of pain severity varied between studies. Studies re-
ported menstrual pain,>>36-40 non-menstrual pelvic pain, chronic pelvic
pain,®®-39 or simply as pain.*” The studies that did not specify menstrual
pain or non-menstrual/non-cyclical pain were grouped as ‘non-specified
pelvic pain’ in this meta-analysis. This meta-analysis included analysis
on menstrual pain, non-menstrual pain, non-specified pelvic pain, and
overall pelvic pain.

Two studies reported both menstrual and non-menstrual pain.3°-36
In one of these studies, the baseline for non-menstrual pain was zero.>°
Since the eligibility criteria for this meta-analysis was pain symptoms,
the data on non-menstrual pain for this study were excluded, with only
the data on menstrual pain being included in the meta-analysis.

- Acupuncture versus non-specific acupuncture

There was evidence of a large effect for acupuncture compared to
non-specific acupuncture on overall pelvic pain at the end of treatment
(g=1.54,95% CI0.92 to 2.16; 3 RCTs, n = 231, low certainty evidence,
p<0.001) (Fig. 3A). There was evidence of a large effect on menstrual
pain at the end of treatment (g = 1.67, 95 % CI 1.23 to 2.12, 1 RCT,
n = 106, moderate certainty evidence, p<0.001) and for non-specified
pelvic pain at the end of treatment (Fig. 3B) (MD —2.77, 95 % CI 2.15
to 3.38, 2 RCTs, n = 125, low certainty evidence, p<0.001). There was
evidence of a large effect for non-specified pelvic pain (g = 2.44, 95 %
CI 1.68 to 3.19, 1 RCT, n = 42, very low certainty evidence, p<0.001)
at follow-up. There was no evidence of a difference in menstrual pain at
follow-up (g = 0.19, 95 % CI —0.19 to 0.57, 1 RCT, n = 106, moderate
certainty evidence, p = 0.33).

A sensitivity analysis removing studies where imputation was used
did not change the direction of effect for overall pelvic pain at the end
of treatment (g = 2.11, 95 % CI 1.39 to 2.82, 1 RCT, n = 46, p<0.001)
or for non-specified pelvic pain at the end of treatment (g = 2.65, 95 %
CI 1.94 to 3.36, 1 RCT, n = 46, p<0.001).

- Acupuncture versus usual care

There was evidence of a large effect on menstrual pain at the end of
treatment for acupuncture compared to usual care and (g = 0.9, 95 %
CI 0.15 to 1.64, 1 RCT, n = 19, very low certainty evidence, p = 0.02).
There was no evidence of a difference in non-menstrual pain at the end
of treatment (g = 0.68, 95 % CI —0.05 to 1.41, 1 RCT, n = 19, very low
certainty evidence, p = 0.07).

- Acupuncture versus sham acupuncture

There was no evidence of a difference for non-specified pelvic pain
for a Japanese acupuncture protocol compared to a sham acupuncture
protocol at the end of treatment (g=0.13, 95 % CI —-0.76 to 1.02, 1 RCT,
n = 14, very low certainty evidence, p = 0.77), or at follow-up (g = 0.2,
95 % CI —-0.69 to 1.09, 1 RCT, n = 14, very low certainty evidence,
p = 0.66).

- Acupuncture versus Chinese herbal medicine



Table 2
Summary of findings for acupuncture for endometriosis.

Anticipated absolute effects* (95 % CI) Number of Certainty of
Outcomes participants evidence Comments
Risk with (studies) (GRADE)
comparator Risk with Acupuncture
Acupuncture compared to non-specific acupuncture for endometriosis
Pain (overall) Hedges’ g 1.54 higher 231 SPOO There was a large beneficial effect on overall pain at the end of treatment
at end of treatment (0.917 higher to 2.16 higher) (3 RCTs) Low?" for acupuncture when compared to non-specific acupuncture
Pain (non-specified) The mean pain MD 2.77 cm lower 125 DPOO There was a clinically significant reduction (>2 cm on 10 cm VAS or
assessed with 10 cm VAS at end of treatment (non-specified) was (2.149 lower to 3.384 lower) (2 RCTs) Low®¢ >20 %) in non-specified pelvic pain at the end of treatment for acupuncture
5.75 cm when compared to non-specific acupuncture
Pain (menstrual) Hedges’ g 1.67 higher 106 DPDO There was a large beneficial effect on menstrual pain at the end of
at end of treatment (1.23 higher to 2.12 higher) (1 RCT) Moderate® treatment for acupuncture when compared to non-specific acupuncture
Pain (non-specified) Hedges’ g 2.44 higher 42 5000 There was a large beneficial effect on non-specified pelvic pain at the end of
at follow-up (1.68 higher to 3.19 higher) (1 RCT) Very low®:¢ the follow-up period for acupuncture when compared to non-specific
acupuncture
Pain (menstrual) Hedges’ g 0.19 higher 106 DPDO There was no evidence of benefit on menstrual pain at the end of the
at follow-up (0.19 lower to 0.57 higher) (1 RCT) Moderate® follow-up period for acupuncture when compared to non-specific
acupuncture
Health Related Quality of Life (HRQoL) Hedges’ g 1.24 higher 148 OO0 There was no evidence of benefit on health-related quality of life at the end
at end of treatment (0.73 lower to 3.21 higher) (2 RCTs) Very low" ¢4 of treatment for acupuncture when compared to non-specific acupuncture
Health Related Quality of Life (HRQoL) Hedges’ g 0.6 higher 106 DPDO There was no evidence of benefit on health-related quality of life at the end
at follow-up (0.32 lower to 0.44 higher) (1 RCT) Moderate® of the follow-up period for acupuncture when compared to non-specific
acupuncture
Acupuncture compared to usual care for endometriosis
Pain (menstrual) Hedges’ g 0.9 higher 19 £]0]0]0) There was a large beneficial effect on menstrual pain at the end of
at end of treatment (0.15 higher to 1.64 higher) (1 RCT) Very low®’ treatment for acupuncture when compared to usual care

(continued on next page)
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Table 2 (continued)

Outcomes Anticipated absolute effects* (95 % CI) Number of Certainty of Comments
- " N - participants evidence

Risk with Risk with Acupuncture (studies) (GRADE)

comparator
Pain (non-menstrual) Hedges’ g 0.68 higher 19 £]0]0]0) There was no evidence of benefit on non-menstrual pain at the end of
at end of treatment (0.05 lower to 1.41 higher) (1 RCT) Very low®’ treatment for acupuncture when compared to usual care
Health Related Quality of Life (HRQoL) Hedges’ g 0.76 higher 19 DO0O0O There was a moderately beneficial effect on health-related quality of life at
assessed with: EHP-30 (0.02 higher to 1.49 higher) (1 RCT) Very low®! 4-week follow-up for acupuncture when compared to usual care

at 4-week follow-up
Acupuncture compared to sham acupuncture for endometriosis

Pain (non-specified) Hedges’ g 0.13 higher 14 DO00 There is no evidence of benefit on non-specified pelvic pain at the end of

at end of treatment (0.76 lower to 1.02 higher) (1 RCT) Very low®:# treatment for Japanese style acupuncture compared to sham acupuncture

Pain (non-specified) Hedges’ g 0.2 higher 14 SOO00O There is no evidence of benefit on non-specified pelvic pain at follow-up for

at follow-up (0.69 lower to 1.09 higher) (1 RCT) Very low®:8 Japanese style acupuncture compared to sham acupuncture

Health Related Quality of Life (HRQoL) Hedges’ g 1.3 higher 14 D000 There is evidence of a large beneficial effect on health-related quality of life

at end of treatment (0.32 higher to 2.28 higher) (1 RCT) Very low®:# at end of treatment for Japanese style acupuncture compared to sham
acupuncture

Health Related Quality of Life (HRQoL) Hedges’ g 1.56 higher 14 £]0]0]0) There is evidence of a large beneficial effect on health-related quality of life

at follow-up (0.54 higher to 2.58 higher) (1 RCT) Very low®:# at follow-up for Japanese style acupuncture compared to sham acupuncture

Acupuncture compared to Chinese Herbal Medicine for endometriosis

Pain (menstrual) Hedges’ g 1.67 higher 67 DOO00 There is evidence of a large beneficial effect on menstrual pain at the end of

at end of treatment (1.12 higher to 2.22 higher) (1 RCT) Very low®" the treatment for acupuncture when compared to Chinese herbal medicine.

* The risk in the intervention group (and its 95 % confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95 % CI).CI, confidence interval; RCT,
randomized controlled trial; VAS, visual analogue scale MD, mean difference; EHP-30, endometriosis health profile. GRADE Working Group grades of evidenceHigh certainty: we are very confident that the true effect
lies close to that of the estimate of the effect.Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.Very low certainty: we have very little confidence in
the effect estimate: the true effect is likely to be substantially different from the estimate of effect.Explanations.

@ . Downgraded 1 level for serious risk of bias: most studies are at unclear or high risk of bias in a minimum of one domain due to lack of blinding and lack of study protocol leading to uncertainty of deviation from
intended intervention; No information on randomization process, no ITT analysis with a potential impact on the results; missing outcome data.

b Downgraded 1 level for serious inconsistency: Despite random effects model significant (P<0.05) heterogeneity present.

. Downgraded 1 level for serious imprecision: Small sample size.
. Downgraded 1 level for serious risk of bias: unclear risk of bias due to lack of blinding and lack of study protocol leading to uncertainty of deviation from intended intervention.

¢ . Downgraded 2 levels for very serious imprecision: Very small sample size.

f . Downgraded 2 levels for very serious risk of bias: Lack of participants’ blinding leading to high risk of bias for high risk of influence on patient-reported outcomes.

8 . Downgraded 1 level for serious risk of bias: no information on randomization process, no ITT analysis with a potential impact on the results.

b Downgraded 2 level for very serious risk of bias: no information on randomization process; lack of blinding, lack of study protocol leading to uncertainty of deviation from intended intervention and lack of
pre-specified analysis plan, no ITT analysis with a potential impact on the results; lack of information on measurement of outcome and outcome assessment.
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Deviations from the intended interventions

Fig. 2. Risk of bias graph.
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There was evidence of a large benefit on menstrual pain for acupunc-
ture compared to Chinese herbal medicine at the end of treatment
(g =1.67,95 % CI 1.12 to 2.22, 1 RCT, n = 67, very low certainty
evidence, p<0.001).

3.4.2. Adverse events

Four studies reported mild adverse events after acupuncture treat-
ment (n = 222).3537:39 Adverse events included bruising, soreness at
the needle site, lightheadedness or hypotonic reaction, that occurred af-
ter 0.5 % to 6.7 % of acupuncture treatments, without need for medical
intervention. One event of hypotension was reported that required med-
ical attention, which stabilized after 30 min. Two studies did not report
adverse events.38:40

3.4.3. Health-related quality of life
- Acupuncture versus non-specific acupuncture

There was no evidence of a difference for acupuncture compared to
non-specific acupuncture on HRQoL at the end of treatment (Fig. 3C)
(g =1.24, 95 % CI —0.73 to 3.21; 2 RCTs, n = 148, very low certainty
evidence, p = 0.22) or at follow-up (g = 0.6, 95 % CI —0.32 to 0.44, 1
RCT, n = 106, moderate certainty evidence, p = 0.76).

- Acupuncture versus usual care

. High risk

There were moderate improvements in HRQoL at four weeks follow-
up for acupuncture compared to usual care (g = 0.76, 95 % CI 0.02 to
1.49, 1 RCT, n = 19, very low certainty evidence, p = 0.04).

- Acupuncture versus sham acupuncture

There was evidence of a large benefit for acupuncture compared to
sham acupuncture on HRQoL at the end of treatment (g = 1.3, 95 % CI
0.32to 2.28, 1 RCT, n = 14, very low certainty evidence, p = 0.01), and
at eight weeks follow up (g = 1.56, 95 % CI 0.54 to 2.58,1 RCT, n = 14,
very low certainty evidence, p = 0.003).

3.4.4. Most bothersome symptom
No study reported on the most bothersome symptom.

3.4.5. Changes in analgesic medication

Three studies reported on the use of analgesic medication. Due to
the heterogenous nature of data collection this could not be included
in the meta-analysis. One study (n = 19) reported a mean reduction in
days where analgesia was used per month from 11.0 (9.6) to 7.5 (8.3)
in the acupuncture group compared to 8.8 (9.7) to 7.3 (7.5) in the usual
care group.>®> Another study (n = 83) reported a significant decrease
(p = 0.03) in the acupuncture group compared to non-specific acupunc-
ture, with 54 % of participants did not use analgesics after treatment
compared to 21 % at baseline.?”
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(A) Overall pelvic pain

Study name Comparison Outcome Time point

Hedges's
[

Variance

Statistics for each study

Standard
error

Li2023
Rubi-Klein 2010

Sousa 2016

Non-specific
Non-specific

Non-specific

Pain (menstrual)
Pain (non-specified)

Pain (non-specified)

1.666
0.982
2107

1538

0,050
0.044
0132

0.101

0224
0210
0.364

0317

(B) Non-specified pelvic pain

Study name Comparison Outcome

Time point

Difference
in means

Standard
error

Lower

Variance limit

Rubi-Klein 2010 Non-specific Pain (non-specified) EoT 3110 0393 0627 1881

Sousa 2016 Non-specific Pain (non-specified) EoT 2650 0133 0364 193

2766 0.099 0315 2149

(C) Health related quality of life (HRQoL)

Study name Comparison Outcome Time point Statistics for each study

Standard
error

Lower

Hedges's
[] limit

Variance

Li2023 Non-specific HRQoL EoT 0.260 0.038 0.194 -0.120

Sousa 2016 Non-specific HRQoL EoT 2270 0.140 0374 1536

1239 1.009 1.004 -0.729

Lower
limit

1227
0571
1394

0917

Statistics for each study

Upper
limit

4339

Upper
limit

0.640

3.003

3.208
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Hedges's g and 95% CI

[U

r
limit ZValue p-Value

2108
1393
2820
2160

7.431
4684
5794

4849

0.000
0.000
0.000
0.000

E— ‘
0.00 150 3.00

Favours Control Favours Acupuncture

Difference in means and 95% CI

ZValue p-Value

4962 0.000
7270 0.000

8779 0.000

5.00 250 0.00 250 5.00
Favours Control Favours Acupuncture
Hedges's g and 95% CI

ZValue p-Value
1342 0.179
6.066 0.000
1234 0217

-3.00 -1.50 0.00 150 3.00

Favours Control Favours Acupuncture

Fig. 3. Acupuncture vs non-specific acupuncture on (A) overall pelvic pain; (B) non-specified pelvic pain; (C) HRQoL.

3.4.6. Subgroup analysis
Subgroup analysis could not be performed as each subgroup was too
small (<3) to provide reliable conclusions.

4. Discussion

Acupuncture for endometriosis demonstrated benefit in reducing the
severity of menstrual pain and overall pelvic pain when compared to
non-specific acupuncture, usual care, and Chinese herbal medicine. Re-
ductions in pelvic pain severity were clinically relevant, with reductions
in VAS scores for pelvic pain >20 %, well in excess of the minimum clin-
ically important difference.”® Similar benefits were observed for HRQoL
when compared to sham acupuncture and to usual care. Although a
meta-analysis could not be performed, studies generally reported greater
reductions in analgesic usage in the acupuncture versus the comparison
groups.

None of the included studies fulfilled all the criteria on reporting
the core outcomes set for endometriosis research.>* This is unsurprising
given that all the included studies started recruitment prior to this pub-
lication. However, it is important for future research to include these
outcomes as a priori outcomes.

The findings of this study demonstrating the effect of acupunc-
ture for endometriosis-related symptoms is consistent with previous re-
views.%”>°8 Qur review provides an important update with the addition
of two recently published studies, the use of GRADE for certainty of evi-
dence and the NICMAN scale to evaluate the quality of the acupuncture
delivered. There was an improvement in reporting quality of acupunc-
ture interventions on the NICMAN scale and STRICTA in more recent
studies. More high-quality studies reporting in line with the STRICTA

10

guidelines would allow future analysis on the details of treatment meth-
ods.

Very few studies investigated medium to long term effects of
acupuncture®® with studies providing conflicting information on the du-
ration of any potential benefits. A longer follow-up may provide more
insight into potential long term benefits of acupuncture, similar to the
sustained benefits observed for dysmenorrhea for up to one-year follow-
up.®? Another consideration is the financial burden associated with en-
dometriosis, and that potential ongoing acupuncture treatments may
add to this burden.'®-°! Future studies investigating different frequen-
cies and doses of acupuncture may provide information on the ideal or a
cost-effective dose for the management of endometriosis-related symp-
toms, at different stages of the disease.®%%°

There is a clear need for more high-quality randomized controlled
trials to draw more accurate conclusions on how effective acupuncture
is for managing endometriosis-related symptoms. Future studies should
give attention to recruiting sufficient sample size, as this was the main
limiting factor for most trials (GRADE). Reporting should include clear
reporting on the randomization process, deviation from intervention
(RoB2 domain 1,2), adverse events, and needling details (STRICTA, NIC-
MAN scale).

Sham and non-specific acupuncture are associated with larger effects
than other pharmacological or physical placebos®* and are sometimes
as powerful as verum acupuncture due to both psychological and phys-
iological effects of needle insertion.®® Future acupuncture trials may
consider that sham acupuncture with skin penetration has only been
recommended for trials investigating point specificity, but not for in-
vestigating the efficacy of acupuncture treatment.®® In clinical practice,
acupuncture is usually applied as a whole-systems-intervention,®” with
expert consensus suggesting cumulative benefits of combined treatment
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of acupuncture and Chinese herbal medicine in the management of en-
dometriosis.?” Future research using a pragmatic study design may pro-
vide a better insight into how acupuncture is delivered in the community
clinical setting.%®

In conclusion, acupuncture may cause a large reduction in pelvic
pain compared to non-specific acupuncture at the end of treatment. This
reduction probably does not continue after cessation of treatment, how-
ever due to the nature of how this was reported in different studies
no firm conclusions can be drawn. It is currently uncertain what effect
acupuncture has on pain compared to usual care. Acupuncture may im-
prove health related quality of life, but we are very uncertain about the
results Acupuncture should be considered in the clinical management of
endometriosis for those who have not responded to other interventions
and where pelvic pain is a primary concern. Future trials would benefit
from investigating acupuncture as part of a whole systems intervention,
comparing different ‘doses’ of acupuncture, having larger sample sizes,
undertaking longer post treatment follow-up, and improving reporting
in line with STRICTA guidelines.
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