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Abstract N\
Background: Polycystic ovary syndrome (PCOS) is one of the most common disorders of reproductive endocrinology in women of |
reproductive age. Lifestyle intervention and oral contraceptives are the first-line treatments for PCOS. Recent studies have suggested
that complementary and alternative medicine (CAM) therapies including acupuncture, herbal medicine, and mind-body therapy have
the potential to alleviate the symptoms and/or pathology of PCOS and to improve the quality of life of women with PCOS. This meta-
analysis aimed to quantitatively summarize the efficacy and safety of moxibustion combined with oriental herbal medicine (OHM),
common CAM therapies, for treating PCOS.

Methods: Four databases were searched from their inception to June 22, 2018. Randomized controlled trials (RCTs) and quasi-
RCTs using both OHM and moxibustion as experimental intervention, and western medication (WM) as control intervention were
included. Studies involving OHM plus moxibustion combined with WM as the experimental intervention were also included. The
quality of included studies was assessed using risk of bias tool.

Results: Owing to the heterogeneity of reporting, meta-analysis was only performed for pregnancy rate, rate of normal biphasic
basal body temperature (BBT), and total effective rate (TER). The results showed that compared to the WM group, the OHM
combined with moxibustion group was associated with significantly higher pregnancy rate (risk ratio [RR] 1.95, 95% confidence
interval [CI] 1.55-2.47; 1>=0%), normal biphasic BBT rate (RR 1.66, 95% Cl 1.34-2.05; I°’=0%), and TER (RR 1.19, 95% Cl 1.08-
1.31; 12=0%). When OHM combined with moxibustion was used as an adjunctive therapy to WM, pregnancy rate (RR 1.65, 95% Cl
1.29-2.11; I?°=0%), and TER (RR 1.35, 95% Cl 1.13-1.61; [=43%) were significantly higher than those of the WM group.

Conclusion: According to current evidence, OHM combined with moxibustion might be beneficial for treating PCOS. Moreover,
the treatment might improve the therapeutic effects of conventional WMs including clomiphene citrate, oral contraceptives, and/or
metformin. However, the findings should be interpreted with caution, owing to poor methodological quality of the included studies.
Further larger, high-quality, rigorous RCTs should be conducted in this regard.

Abbreviations: BBT = basal body temperature, CAM = complementary and alternative medicine, CENTRAL = Cochrane Central
Register of Controlled Trials, Cl = confidence interval, CNKI = China National Knowledge Infrastructure, CONSORT = Consolidated
Standards of Reporting Trials, DHEAS = dehydroepiandrosterone sulfate, E2 = estradiol, FSH = follicle-stimulating hormone, LH =
luteinizing hormone, OCP = oral contraceptive, OHM = oriental herbal medicine, PCOS = polycystic ovary syndrome, PRISMA =
Preferred Reporting Items for Systematic Reviews and Meta-Analyses, RCT = randomized controlled trial, RR = risk ratio, TCM =

traditional Chinese medicine, TER = total effective rate, WM = Western medication.
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1. Introduction

Polycystic ovary syndrome (PCOS) is one of the most common
disorders of reproductive endocrinology in women of reproduc-
tive age. A 5% to 12% prevalence of PCOS is observed among
reproductive-aged women, although it varies according to the
diagnostic criteria or ethnic groups.! PCOS is diagnosed by the
presence of 2 of the following 3 criteria: oligo- and/or
anovulation, clinical and/or biochemical hyperandrogenism,
and ultrasound features of polycystic ovaries, with the exclusion
of other etiologies.'*! The major clinical and biochemical features
of hyperandrogenism are hirsutism, acne, alopecia, and sebor-
rheic dermatitis; elevated androstenedione, testosterone, and
dehydroepiandrosterone sulfate (DHEAS) levels; and decreased
sex hormone-binding globulin levels. The syndrome not only
presents with reproductive manifestations but also has metabolic
implications including insulin resistance, obesity, dyslipidemia,
systemic inflammation, and type 2 diabetes.>=!
Lifestyleintervention and oral contraceptives (OCPs) are the first-
line treatments for hyperandrogenic women with PCOS, as OCPs
contain estrogens and progestins to moderate the release of
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luteinizing hormone (LH).®! However, the use of OCPs is
inappropriate for women wishing to conceive.'®! Moreover, OCPs
may increase the risk of cardiovascular complications or aggravate
obesity, thereby exacerbating the associated signs and symptoms of
PCOS."! Clomiphene citrate is used to induce ovulation in women
with PCOS; however, it may be associated with a number of side
effects including hot flashes, breast discomfort, abdominal disten-
tion, nausea, vomiting, nervousness, headache, hair loss, and
disturbed vision."®! The use of metformin, an insulin-sensitizing
agent,isalsoincreasing; although this drugis generally considered to
be safe, it is associated with a high frequency of gastrointestinal
adverse events, sometimes accompanied by the risk of lactic acidosis,
which manifests as dizziness, muscle pain, and chills.[*"'%

Recentstudies have suggested that complementary and alternative
medicine (CAM) therapies including acupuncture, herbal medicine,
and mind-body therapy have the potential to alleviate the symptoms
and/or pathology of PCOS and to improve the quality of life of
women with PCOS.M =13 Moreover, a survey of Australian women
with PCOS has shown that more than 70% of the population uses
CAM therapies.!'* Some weak evidence suggests that acupuncture
and oriental herbal medicine (OHM), which are famous CAM
therapies, might have beneficial effects in treating PCOS.">17!
Although more clinical evidence is still required, OHM may work on
both reproductive and metabolic systems, which may help improve
the symptoms of PCOS."®! However, the use of acupuncture is
limited in patients who show acupuncture-associated vasovagal
response and in some patients who have severe needle phobia.[***"!
Meanwhile, moxibustion, which is a noninvasive CAM therapy, has
long been applied in various obstetrical and gynecological
conditions, such as menopausal hot flashes,””!! primary dysmenor-
rhea,*?! ovulation disorders,”*! breech presentations,**! and
urinary incontinence.?’! In the clinical setting, moxibustion has
been used along with OHM in treating gynecological disorders
including PCOS, especially in East Asia.l***”! However, there has
been no quantitative synthesis evaluating the efficacy of moxibustion
combined with OHM in treating PCOS. This meta-analysis aimed to
quantitatively summarize the efficacy and safety of moxibustion
combined with OHM for treating PCOS.

2. Materials and methods

We reported this review according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) statement.*®!

2.1. Search strategy

Articles published from their inception to June 22, 2018 were
searched in the following core databases: Medline via PubMed,
EMBASE via Elsevier, and the Cochrane Central Register of
Controlled Trials (CENTRAL). We also searched the Chinese
database, China National Knowledge Infrastructure (CNKI). In
addition, we searched the reference lists of the relevant articles to
identify additional trials. We used “moxibustion” and “PCOS” as
the search terms. No search term for OHM was used for
comprehensive search. There were no restrictions on language and
publication type such as journal article, thesis, and conference
proceedings. The search strategy for each database is attached in
Supplementary Appendix 1, http:/links.lww.com/MD/C577.

2.2, Study selection

Two independent researchers (C-YK and BL) carried out the
study search and study selection, and any disagreement was
solved by discussion.

Medicine

2.2.1. Types of studies. We included both randomized con-
trolled trials (RCTs) and quasi-RCTs using a quasirandomization
method such as alternate allocation or allocation by birth date. We
included parallel as well as crossover studies. Gray literature such
as dissertation and conference abstract was also allowed.

2.2.2. Types of participants. Studies involving women with a
diagnosis of PCOS were included, regardless of the age or race of the
women. Trials thatincluded participants suffering from other serious
illnesses such as cancer, liver disease, or kidney disease were excluded.

2.2.3. Types of interventions. Studies using both OHM and
moxibustion as experimental intervention, and western medica-
tion (WM) as control intervention were included. Studies
involving OHM plus moxibustion combined with WM as the
experimental intervention were also included if WM was equally
used in both experimental and control groups. Studies in which
no components of OHM or acupoints of moxibustion were listed
were excluded. In this review, OHM was defined as herbal
decoctions prescribed according to the theory of East Asian
traditional medicines such as traditional Chinese medicine
(TCM), traditional Korean medicine, and Kampo medicine.

2.2.4. Types of outcomes. The primary outcome was the
ovulation rate of the participants. The secondary outcomes
included the level of sex hormones including LH, follicle-
stimulating hormone (FSH), estradiol (E2), progesterone, and
testosterone; pregnancy rate; rate of normal biphasic basal body
temperature (BBT), number of follicles, total effective rate (TER),
and incidence of adverse events.

2.3. Data extraction

Using predefined extraction forms, 2 independent researchers (C-
YK and BL) extracted data from the included studies. The
extracted data included the name of the first author; publication
year; sample size; participant age; pattern identification;
interventions of the experimental group and control group;
treatment period; components of OHM; acupoints used for
moxibustion; outcomes; results; adverse events; and some
information about methodology such as randomization method,
allocation concealment, and blinding method.

2.4. Quality assessment

The “risk of bias tool” from the Cochrane Collaboration was used to
assess the methodological quality of the included studies.””! The
following items were evaluated as “low risk,” “unclear,” or “high
risk”: random sequence generation, allocation concealment, blind-
ing of participants and personnel, blinding of outcome assessment,
completeness of outcome data, selective reporting, and other sources
of bias. We assessed the item of other sources of bias as “low risk”
when the study reported that the characteristics of participants
between the 2 groups showed no statistical heterogeneity. The study
quality was assessed by 2 independent researchers (C-YK and BL),
and any disagreement was solved through their discussion.

2.5. Data analysis and synthesis

The Cochrane Collaboration’s software program Review
Manager version 5.3 was used to perform the meta-analysis
on studies reporting the same comparison and outcome measure,
and on studies providing appropriate information to conduct
quantitative synthesis. The results were presented as mean
difference with 95% confidence interval (CI) for continuous
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outcomes and as risk ratio (RR) with 95% CI for dichotomous
outcomes. Heterogeneity between the studies was assessed by the
chi-squared test and the I-squared statistic; I* value >50%
indicated substantial heterogeneity and I value >75% indicated
considerable heterogeneity.

The fixed-effects model was used in case of low heterogeneity
(I < 50%); otherwise, the random-effects model was used. The
fixed-effects model was also used when the number of studies
included in the meta-analysis was very small, where the estimate
of the between-study variance had a poor precision.**! In case of
insufficient or ambiguous data in the included data, the
corresponding author was contacted via email to obtain
additional information. Subgroup analyses were performed
according to the type of primary data that were used to calculate
the TER and the type of WM used.

www.md-journal.com

2.6. Publication bias

Publication bias was assessed using funnel plots if 10 or more
studies were included in the meta-analysis.

3. Results
3.1. Study description

The database search identified 156 studies, and no additional
studies were identified through other sources. After removing 29
duplications, 108 irrelevant documents were excluded by
screening the titles and abstracts. Full texts of the remaining
19 studies were reviewed for final inclusion. Barring 1 review
article and 9 studies investigating irrelevant comparisons to the
inclusion criteria, a total of 9 studies involving 964 participants
were finally included in the meta-analysis (Fig. 1).3173%!

international electronic database searching
-PubMed (n=25)
-EMBASE (n=41)
-CENTRAL (n=14)
-CNKI (n=76)

Potentially relevant articles identified through

No additional records were
identified through other
sources

y
Records after duplicates removed
(n=127)
RéioidE stinanad Records excluded by title and
(n=127) > abstracts
(n=108)

Full-text articles assessed

Full-text articles excluded,

l

Studies included in this
meta-analysis
(n=9)

for eligibility > with reasons
(n=19) (n=10)
-Review: 1

-Irrelevant comparison to
the inclusion criteria: 9

Figure 1. Flow chart of study inclusion.
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3.2. Study characteristics

All included studies had been published in China from 2012 to
2017; 883137391 were journal articles while 1P% was a
dissertation. The mean age of the participants ranged from 21
to 45 years. Six studies’>'**37-38! recruited participants with a
specific TCM pattern, and all patterns were related to renal
deficiency. All studies were parallel studies, 8173731 of which
were 2-arm parallel studies. Among them, 43'* compared
OHM combined with moxibustion versus WM, and the other
4135-37391 compared OHM combined with moxibustion and
WM versus WM alone. The remaining study®® was a 3-arm
parallel study comparing OHM combined with moxibustion and
WM versus OHM combined with WM versus WM alone.

Generally, 3 types of WM were used: ovulation-inducing
agents such as clomiphene citrate; OCPs such as cyproterone
acetate, cyproterone acetate combined with ethinylestradiol, and
desogestrel combined with ethinylestradiol; and insulin sensi-
tizers such as metformin. Except for 1 study!®! with a treatment
period of 4 to 9 menstrual cycles, all of the remaining studies
described a treatment period of 3 to 6 cycles. Three stud-
iesPP1383%1 reported the ovulation rate of the participants.
Pregnancy rate was reported in 7 studies,?1323851 of which
313234351 ysed OCPs as their WMs. Among these 3 studies,
213234 reported pregnancies during the follow-up period after the
end of the intervention, and the third one!®*>! reported pregnancies
during clomiphene administration after the OCPs were discon-
tinued. The levels of LH, FSH, E2, progesterone, and testosterone
were reported in 5,13273437:391 5 [32-34,37.391 4 132,33,371 1 1331 3 4
studies,3273*37! respectively. Three studies!®!'=*3! reported BBTs
of the participants. Safety data were reported in only 1 study
(Table 1).°%

A meta-analysis was performed for pregnancy rate, rate of
normal biphasic BBT, and TER. Meta-analysis for the other
outcomes was not conducted owing to the heterogeneity of
reporting, namely the differences in the units of outcome
measures. In particular, with regard to the ovulation rate, which
is the primary outcome, one study”! reported the number of
participants who achieved successful ovulation, while another
study’®®! reported the number of successful menstrual cycles
during the entire treatment period; this rendered quantitative
synthesis impossible. The results reported in each study are listed
in Table 2, along with information on statistical significance.

3.3. Risk of bias assessment

Apart from 4 studies!®***=37) that did not mention the random

sequence generation method, 4 studies!®"3%3%3%! that used the
random number table were assessed to have a low risk of bias in
random sequence generation, and 1 study!®®! that used inade-
quate randomization method based on the order of treatment was
assessed to have a high risk of bias. No studies reported on
allocation concealment. Since none of the included studies used a
placebo, all studies were assessed to have a high risk of bias in
blinding of the participants and personnel owing to the nature of
the intervention. No studies reported on the blinding of outcome
assessment, and on the dropouts or withdrawals of the
participants. One study>®! that used only TER, a secondary
processed datum, as its outcome was assessed to have a high risk
of bias in selective reporting. Eight studies'®>~3"! were assessed to
have a low risk of bias in other sources of bias domains, as they
reported statistical homogeneity in the characteristics of
participants between the groups at baseline, with P value >
.05 (Figs. 2 and 3).
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3.4. Efficacy and safety of OHM combined with
moxibustion

3.4.1. OHM combined with moxibustion versus WM. There
were 4 studies’>'>* comparing OHM combined with moxibus-
tion versus WM. In 1 study,’®!! the experimental group was
associated with a significantly higher ovulation rate than that of
the control group (P <.05).

With regard to the levels of sex hormones, the experimental
group was associated with significantly lower levels of LH (3
studies’®>*3*), FSH (3 studies>*~>*!), LH/FSH ratio (1 study'®?!),
and testosterone (3 studies®**!), and significantly higher levels
of E2 (2 studies®>%3) and progesterone (1 study!®3!) (all P <.05).
We did not conduct a meta-analysis for the levels of sex hormones
owing the heterogeneity of the units.

Meta-analysis was conducted for pregnancy rate, normal
biphasic BBT rate, and TER (Figs. 4-7). According to the pooled
results, the experimental group was associated with a significant-
ly higher pregnancy rate (4 RCTs; RR 1.95, 95% CI 1.55-2.47;
?=0%), rate of normal biphasic BBT (2 RCTs; RR 1.66, 95% CI
1.34-2.05; ’=0%), and TER (3 RCTs; RR 1.19, 95% CI 1.08-
1.31; ’=0%) than that of the controls, without heterogeneity.
Although Jia®'! reported a normal rate of biphasic BBT in favor
of the experimental group, this study was not included in the
meta-analysis, as it reported the ratio of normal menstrual cycle
in terms of BBT to the total menstrual cycle. Two studies®*33!
reported the number of follicles after intervention, and both of
these reported significantly lower number of follicles in the
experimental groups (both P<.05). However, one study!>?!
reported the number of follicles in the left and right ovary, while
the other study®3! did not mention these; therefore, we could not
quantitatively synthesize the results of these 2 studies.

In a subgroup analysis according to the type of primary data,
TER measured by clinical features, indicating normalization of
menstrual cycle and blood hormone levels, remained statistically
significant (2 RCTs; RR 1.18, 95% CI 1.06-1.31; > =0%), while
there was no significant difference in the TER measured by
follicular development and ovulation, indicating normalization
of ovulation and changes in the size of follicles after treatment, as
evaluated by ultrasound, between the groups (1 RCT; RR 1.23,
95% CI0.98-1.55). In subgroup analysis according to the type of
WM, the significances of pregnancy rate (2 RCTs for clomiphene;
RR 2.00, 95% CI 1.35-2.97; I’=0%) (2 RCTs for OCPs; RR
1.93, 95% CI 1.44-2.58; *=0%) and BBT (1 RCT for
clomiphene; RR 1.65, 95% CI 1.07-2.53) (1 RCT for OCPs;
RR 1.66, 95% CI 1.30-2.12) remained in both cases. However,
the significance of TER remained only in the case of women
taking OCPs (2 RCTs; RR 1.18,95% CI 1.06-1.31; I*=0%) but
not in those taking clomiphene (1 RCT; RR 1.23, 95% CI 0.98-
1.55).

3.4.2. OHM combined with moxibustion and WM versus WM
alone. There were 5 studies®>°! comparing OHM combined
with moxibustion and WM versus WM alone. In 2 studies,!>%3°!
the experimental groups were associated with a significantly
higher ovulation rate than that of the controls (both P <.05).
With regard to the levels of sex hormones, the experimental
group was associated with significantly lower levels of LH (2
studies>”*1) and significantly higher levels of E2 (2 studies>”->*1)
(all P<.05). Of the 2 studies*”**! reporting the level of FSH,
1391 reported that the level of FSH in the experimental group
was significantly lower (P<.05), while the other study*”
reported no significant difference in the levels of FSH between
the groups. In 1 study’®”! reporting the level of testosterone, there
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Table 2

The effects on the ovulation rate and the levels of sex hormones.

First author Treatment period Ovulation LH/FSH

(year) EG CG (menstrual cycle) LH FSH ratio E2 P T

Jia (2012)B" OHM plus moxa W' 3 cycles or until EG>0G  NR NR NR NR NR NR
pregnancy . . . .

Xu (2014)62 OHM plus moxa Wi 3 cycles NR EG < CG EG<CG,  EG<CG EG>CG,  NR . EG<CG,

Si (2016)%3 OHM plus moxa WM 3-6 cycles NR EG < CG EG<CG,  NR EG > CG EG > CG EG < CG,

Liu (2017)64 OHM plus moxa ~ WMf 6 oycles NR EG < CG EG < CG NR NR NR EG < CG

Li (2014)E% OHM plus moxa plus WM#5 WM™ 5 4-9 cycles NR NR NR NR NR NR NR

Kang (2015)&% OHM plus moxa plus W## WS 6 cycles NR NR NR NR NR . MR NR

Chen (2017)%7) OHM plus moxa plus WM** WS 6 cycles NR . EG<cCa EG=CG NR EG > CG NR EG=CG

Huang (2017)¢)  OHM plus moxa plus WM™ WM? 3 cycles EG>CG, MR . MR . MR NR . MR NR

Li (2017) OHM plus moxa plus WM WM* 3 cycles EG > CG EG < CG EG < CG NR EG > CG NR NR

CG=control group, E2 =estradiol, EG=experimental group, FSH=follicle-stimulating hormone, LH=Iuteinizing hormone, Moxa=moxibustion, NR=not reported, OHM =oriental herbal medicine, P=

progesterone, T=testosterone, WM = Western medication.

" Statistical significance (P < .05); =No statistical significance (P > .05).
T Clomiphene.

*Qral contraceptives.

§ Metformin.

was no significant difference in the levels between the 2 groups
(Table 2).

Meta-analysis was conducted for pregnancy rate and TER
(Figs. 8 and 9). According to the pooled results, compared with
the control group, the experimental group was associated with a
significantly higher pregnancy rate (3 RCTs; RR 1.65, 95% CI
1.29-2.11; ’=0%) and TER, as calculated by the improvement
of clinical features (2 RCTs; RR 1.35, 95% CI 1.13-1.61; P=
43%), indicating normalization of menstrual cycle, BBT, blood
hormone levels, etc. In subgroup analysis according to the type of
WM, the significance of pregnancy rate remained only in the case
of women taking clomiphene alone (2 RCTs; RR 1.62, 95% CI
1.27-2.07; *=25%) but not in those taking clomiphene
combined with OCPs and metformin (1 RCT; RR 1.83, 95%
CI 0.78-4.32).

3.4.3. Safety. Only 1 study"® that compared OHM combined
with moxibustion versus WM reported adverse events related to
the interventions. Huang"*®! reported that 6 cases of gastric pain
and mild nausea, and 1 case of diarrhea were reported in the
OHM combined with moxibustion group. However, no
abnormalities were observed in blood, urine, and liver and

kidney function tests, and no serious adverse events were
reported.

3.5. OHM administered for PCOS

In 4 studies,*323%3°1 OHM administration was initiated on the
5th day of the menstrual cycle. In 3 studies,’*>*>*”1 OHM was
administered everyday within the treatment period. One study"**
reported the initiation of OHM at the end of menstrual bleeding.
The remaining study'®®! did not report the time of initiation of
OHM administration. Except for the 3 studies’®>***37! that
prescribed OHM everyday, 5 studiest®'+323¢38:3% reported a 20-
or 21-day period of OHM administration in a menstrual cycle.
One study* reported a period of OHM administration from the
end of menstrual bleeding to the start of the next menstrual
bleeding (Table 3).

The components of OHM used in the included RCTs, except
for 1 study®® that used 3 kinds of OHM according to pattern
identification, were analyzed. The median number of herbs
constituting the OHM was 12; 43 different kinds of herbs were
used in the 8 studies.*'>3773! Among them, Semen Cuscutae (7
studies,31733353773%1 87 59) was the most frequently used,
followed by Epimedii Herba (6 studies,*'53°1 75.0%), Lycii

Random sequence generation (selection bias)

Allocation concealment (selection hias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

0% 25% 50%

75%  100%

. Low risk of hias

|:] Unclear risk of bias

Bl High risk of bias

Figure 2. Risk of bias in the included studies.
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Figure 3. Risk of bias summary.

Fructus (5 studies,1733373%1 62 59 and Angelicae Gigantis
Radix (5 studies,?*>*71 62.5%) (Table ).

3.6. Moxibustion performed for PCOS

The initiation of moxibustion was reported on the 5th day of the
menstrual cycle in 2 studies,*>*3! the 10th day of the menstrual
cycle in 1 study,”® and the 12th day of the menstrual cycle in 1
study.P!! In 3 studies,**3%37! moxibustion was performed
everyday within the treatment period. In 1 study,®*! moxibustion
on CV4 and ST36 was performed everyday within the treatment
period, while moxibustion on CV8 was initiated on the 7th day of
the menstrual cycle. In the remaining study,’”! moxibustion was
initiated “when the menstruation does not start on the normal
cycle.” Besides the 3 studies’®*3%3”! in which moxibustion was
performed every day, in 3 studies,

[31.36.391 moxibustion was
performed for 7 days in a menstrual cycle. In 1 study,!®?!

www.md-journal.com

moxibustion on CV4 and ST36 was performed every day, while
moxibustion on CV8 was performed for 21 days in a menstrual
cycle. In the remaining 2 studies, moxibustion was performed for
21 daysP?! or 10 to 15 days®®! in a menstrual cycle. Except 1
study that did not report the duration of moxibustion in a
treatment session,>®! in most of the studies,>'=3*37>3° moxibus-
tion was performed for 20 minutes in a treatment session. Except
for 3 studies, 313371 6 studies!3273%3738! reported the moxibus-
tion method, which was using the indirect moxa stick (Table 4).

The moxibustion acupoints used in the included RCTs were
analyzed. The average number of acupoints was 2.89. Nine kinds
of acupoints were used in the 9 studies. Among them, CV4 (6
studies,!3273%3337381 66 790) was the most frequently used,
followed by CV8 (5 studies, 31333638391 55 69,) ST36 (4
studies,*> %71 44.4%), CV6 (3 studies,”>***" 33.3%), and
SP6 (3 studies,***"?% 33.3%) (Table $).

3.7. Publication bias

The publication bias was not evaluated because the analysis
contained fewer than 10 studies.

4. Discussion

In the present study, through comprehensive searches in English
and Chinese databases, we conducted a meta-analysis of 9 RCTs
to evaluate the efficacy and safety of OHM plus moxibustion for
PCOS. In addition, we also included gray literature to
comprehensively collect and evaluate evidence, and to minimize
publication bias.

The results suggested that compared with the WM group, the
OHM combined with moxibustion group was associated with
significantly higher ovulation rate, levels of E2 and progesterone,
pregnancy rate, normal biphasic BBT rate, and TER. The latter
group also showed lower levels of LH, FSH, and testosterone,
and fewer follicles. When OHM combined with moxibustion was
used as an adjunctive therapy to WM, ovulation rate, E2 levels,
pregnancy rate, and TER were significantly higher and LH levels
were lower than those of the WM group. However, the FSH levels
showed inconsistent results between the groups, and no
difference in testosterone levels was observed between the
groups. In subgroup analysis, when OHM combined with
moxibustion was used as an alternative therapy to WM, it
showed inconsistent results according to both the primary data of
TER and the type of WM used. We also found that OHM plus
moxibustion showed inconsistent results in the subgroup analysis
of pregnancy rate according to the type of WM used, when added
to WM. However, the results of these subgroup analyses should
be interpreted with caution owing to the small number of studies
included in each subgroup analysis.

Within the study documenting the safety data,’*®! no serious
adverse events or abnormalities in blood, urine, and liver and
kidney function tests were reported. However, conclusions
regarding the safety of OHM plus moxibustion could not be
drawn, as only 1 study reported on this method.

OHM has been used with the aim of improving ovarian
function, hyperandrogenism, and subfertility in women with
PCOS.[*%*" In laboratory studies, OHM seemed to normalize
the levels of female hormones,**™*31 decrease the levels of the
male hormone!***3 and recover the estrous cycle in a rat model
of PCOS."374I Moxibustion is a noninvasive CAM therapy that
involves the burning of dried mugwort (i.e., Artemisia vulgaris)
directly or indirectly at acupoints. Various methods of

1
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Subtotal (95% CI) 103 103 358%  2.00[1.35,2.97)] R

Total events 50 25

Heterogeneity: Chi*= 0.04, df=1 (P = 0.84), F= 0%

Test for overall effect: Z = 3.44 (P = 0.0008)

1.4.2 Oral comracepﬂves

Liu 2017 20 43 12 43 17.2%  1.67(0.94,2.97] e ®720270@

Xu 2014 68 128 32 122 47.0%  2.03[1.44,2.84) - [ A4 E& 4 1

Subtotal (95% Cl) 171 165 64.2%  1.93[1.44, 2.58] <

Total events 88 44

Heterogeneity: Chi*= 0.33, df=1 (P = 0.57); F= 0%

Test for overall effect: Z= 4.41 (P < 0.0001)

Total (95% Cl) 274 268 100.0%  1.95[1.55,2.47] <>

Total events 138 69

Heterogeneity: Chi*= 0.39, df= 3 (P = 0.94); F= 0% i] r u:z 0=5 3 2 5—10‘

Test for overall effect: Z=5.59 (P < 0.00001)

Test for subgroup differences: Chi*= 0.02, df= 1 (P = 0.89), F= 0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(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
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Figure 4. Forest plots of pregnancy rate. Comparison: OHM combined with moxibustion versus WM. Subgroup analysis according to the types of WM used. OHM

= oriental herbal medicine, WM=Western medication.

moxibustion have been applied in the clinical field; however, it
can be divided into direct and indirect methods, in general.
Although the underlying mechanisms of moxibustion for PCOS
are not yet established, animal studies have shown that this

treatment may have therapeutic effects by improving insulin
resistance through upregulation of adiponectin levels.*”! More-
over, it has been reported that moxibustion can activate
inflammatory responses and induce vascular changes around

LD (I
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Subtotal (95% Cl) 128 122 75.1%  1.66[1.30,2.12] R
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Heterogeneity: Not applicable

Test for overall effect: Z= 4.07 (P < 0.0001)

Total (95% Cl) 1 165 100.0%  1.66 [1.34, 2.05] &

Total events 115 67 Z ¢ ) ; ; )

Heterogeneity: Chi*= 0.00, df =1 (P = 0.98); F= 0% e e =5

Test for overall effect: Z= 4,66 (P < 0.00001)

Test for subgroup differences: Chi*= 0.00, df=1 (P = 0.98), F=0%
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 bias)

(G) Other bias
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Figure 5. Forest plots of normal biphasic BBT rate. Comparison: OHM combined with moxibustion versus WM. Subgroup analysis according to the types of WM
used. BBT =basal body temperature, OHM = oriental herbal medicine, WM =Western medication.
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Figure 6. Forest plots of TER. Comparison: OHM combined with moxibustion versus WM. Subgroup analysis according to the type of primary data that were used
to calculate the TER. OHM = oriental herbal medicine, TER = total effective rate, WM =Western medication.

the sites of moxibustion, with releases of mediators including  animportant role in relation to cardiovascular complications and
histamine and substance P, and induction of vasodilatation in  hyperandrogenism or insulin resistance, respectively.**>>"!

mice.[*®! Currently, abnormal vascular responses and inflamma- The studies included in this review reported the improvement
tion, especially low-grade inflammation, are considered to play  of ovulation rate and reduction of LH, LH/FSH ratio, and
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Figure 7. Forest plots of TER. Comparison: OHM combined with moxibustion versus WM. Subgroup analysis according to the types of WM used. OHM = oriental
herbal medicine, TER = total effective rate, WM =Western medication.
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Figure 8. Forest plots of pregnancy rate. Comparison: OHM combined with moxibustion and WM versus WM. Subgroup analysis according to the types of WM

used. OHM = oriental herbal medicine, WM =Western medication.

testosterone levels after OHM plus moxibustion. This improve-
ment in ovarian function and the normalization of sex hormone
levels are consistent with the results of previously published
studies on OHMs. 0427461 [y addition, moxibustion may have
reinforced the therapeutic effect of OHMs by improving insulin
resistance, activating inflammatory responses, and inducing
vascular changes.[*”*81 OCPs are currently being used as the
first-line treatment for PCOS.I However, considering the
inability to use OCPs in women planning a pregnancy, and
the possibility of cardiovascular complications, CAM therapies
such as OHM and moxibustion, which could normalize the sex
hormones of women with PCOS, may be useful.

In this review, we observed that OHM combined with
moxibustion as an alternative or adjunctive therapy to WM

had a relatively consistent efficacy, especially for ovulation rate,
levels of E2 and LH, pregnancy rate, and TER. However, we were
unable to draw a firm conclusion about the efficacy of OHM
combined with moxibustion owing to the following limitations.
The methodological quality of the included studies was generally
low. There were no studies reporting allocation concealment
method, blinding of participants, personnel, and outcome
assessors. This leads to high risks of selection bias, performance
bias, and detection bias, which can lead to overestimation of the
efficacy of OHM combined with moxibustion. Meta-analyses
showed that the statistical heterogeneity of the effect estimates
was low, because I value was lower than 50%; however, the
clinical heterogeneity remained owing to the wide age range of
the participants, diversity of the OHM used, diversity of

OHM+Moxa+WM WM Risk Ratio Risk Ratio Risk of Bias
Stud Iharou Events 1 Events |, Fixed, 95% H ed, 95% ClI ABCDEFG
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Figure 9. Forest plots of TER. Comparison: OHM combined with moxibustion and WM versus WM. OHM = oriental herbal medicine, TER = total effective rate,

WM =Western medication.
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OHM administered for PCOS.

First author (year) Initiation of administration Period of administration

Herbs component

Jia (2012)B" From the 5th day 20 d/cycle
of menstrual cycle
Xu (2014)8? From the 5th day 21 d/cycle
of menstrual cycle
Si (2016)8° NA Everyday
Liu (20174 From the end of From the end of

menstrual bleeding menstrual bleeding
to the start of next

menstrual bleeding

Li (2014)B9! NA Everyday

Kang (2015)°% From the 5th day 21 dfcycle
of menstrual cycle

Chen (2017)57! NA Everyday

Huang (2017)8 NR 21 dfcycle

Li (2017) From the 5th day 20 d/cycle

of menstrual cycle

Cervi Pantotrichum Cornu, Epimedi Herba, Curculiginis Rhizoma, Cuscutae Semen,
Taxilli Ramulus, Rubi Fructus, Dioscoreae Rhizoma, Spatholobi Caulis, Dipsaci
Radix, Lycii Fructus, Nelumbinis Semen, Poria(Hoelen), Astragali Radix, Paeoniae
Radix Alba, Zizyphi Spinosae Semen, Uncariae Ramulus et Uncus, Salviae
Miltiorrhizae Radix, Paeoniae Radix Rubra

Curculiginis Rhizoma, Ligustri Lucidi Fructus, Lycii Fructus, Cuscutae Semen,
Polygonati Rhizoma, Atractylodis Rhizoma Alba, Codonopsis Pilosulae Radix,
Cyperi Rhizoma, Epimedi Herba, Angelicae Gigantis Radix, Glycyrrhizae Radix,
Cervi Cornus Degelatinatum

Cervi Cornus Degelatinatum, Glycyrrhizae Radix, Angelicae Gigantis Radix, Cyperi
Rhizoma, Epimedi Herba, Codonopsis Pilosulae Radlx, Curculiginis Rhizoma,
Atractylodis Rhizoma Alba, Ligustri Lucidi Fructus, Polygonati Rhizoma, Cuscutae
Semen, Lycii Fructus

Epimedi Herba, Scirpi Rhizoma, Morindae Radlix, Angelicae Gigantis Radix, Poria
(Hoelen), Rehmanniae Radix Preparat, Corni Fructus, Codonopsis Pilosulae Radix,
Cinnamomi Cortex Spissus, Amomi Fuctus (with addition and subtraction)

Angelicae Gigantis Radlix, Paeoniae Radix Rubra, Salviae Miltiorrhizae Radlix,
Persicae Semen,Carthami Flos, Spatholobi Caulis, Cyperi Rhizoma, Cuscutae
Semen, Epimedi Herba, Morindae Radix, Manititis Squama

3 kinds of OHM were used according to pattern identification

Rehmanniae Radix Preparat, Cuscutae Semen, Eucommiae Cortex, Lycii Fructus,
Angelicae Gigantis Radix, Dioscoreae Rhizoma, Ligustici Rhizoma, Persicae
Semen, Carthami Flos (with addition and subtraction)

Polygonati Rhizoma, Cuscutae Semen, Fraxini Cortex, Poria(Hoelen), Fritillariae
Thunbergii Bulbus, Psoraleae Fructus, Cistanches Herba, Dipsaci Radlix,
Cremastrae Appendiculatae Tuber, Prunellae Spica, Cyperi Rhizoma, Salviae
Miltiorrhizae Radix

Cervi Pantotrichum Cornu, Epimedi Herba, Curculiginis Rhizoma, Cuscutae Semen,
Taxilli Ramulus, Rubi Fructus, Dioscoreae Rhizoma, Spatholobi Caulis, Dipsaci
Radix, Lycii Fructus, Nelumbinis Semen, Poria(Hoelen), Astragali Radlix, Paeoniae
Radix Alba, Zizyphi Spinosae Semen, Uncariae Ramulus et Uncus, Salviae
Miltiorrhizae Radix, Paeoniae Radix Rubra

NA=not applicable, NR=not reported, OHM = oriental herbal medicine, PCOS = polycystic ovary syndrome.

acupoints used in moxibustion, etc. Despite having searched 3
English databases and 1 Chinese database, all included studies
were published in China. Therefore, this review may have
potential reporting biases. However, owing to the insufficient
number of studies included in the meta-analysis, we could not
evaluate the publication bias, one of the types of reporting biases,
using funnel plots.

Future clinical studies should be performed with the following
considerations in mind. RCTs with a high-quality and larger
sample sizes should be conducted. A strict protocol should be
planned prior to future trials, and the reporting should be done in
accordance with a systematic reporting guideline such as
Consolidated Standards of Reporting Trials (CONSORT)
Extension for Chinese Herbal Medicine Formulas 2017.51 In

Moxibustion performed for PCOS.

First author (year) Initiation of moxibustion

Duration and period of moxibustion

Moxibustion acupoint Moxibustion method

20 min/d, 7 d/cycle Cv8 NR

Cv4, CV6, ST36
Cv4, ST36, CV8

Indirect moxa stick
Indirect moxa stick

ST36, CV4, CV6

Jia (2012)B" From the 12th day of menstrual cycle

Xu (2014)F? From the 5th day of menstrual cycle 20 min/d, 21 d/cycle

Si (2016)E° Not CV4 and ST36, but CV8 from the 20 min/d, everyday (CV4,
12th day of menstrual cycle ST36) or 7 d/cycle (CV8)

Liu (2017)B4 NA 20 min/d, everyday

Li (2014)E NA 30 min/d, everyday

Kang (2015)°%
Chen (2017)67
Huang (2017)8

Li (2017)

From the 10th day of menstrual cycle
NA
From the 5th day of menstrual cycle

When the menstruation does not start
on the normal cycle

30 min/d, 7 d/cycle
20 min/d, everyday
NR, 10-15 d/cycle

20 min/d, 7 d/cycle

Cv4, EX-CA1, SP6

Cv8

Cv4, Cve6, ST36, SP10, SP6

Cv8, Cv4, EX-CA1, BL23,
GV3, SP6

Cv8

Indirect moxa stick
Indirect moxa stick
NR

Indirect moxa stick
Indirect moxa stick

NR

NA=not applicable, NR=not reported, PCOS =polycystic ovary syndrome.
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The most frequently used herbs and acupoint.

Order Herbs (Latin name) Frequency (%, N=8) Acupoints Frequency (%, N=9)

1 Cuscutae Semen 7 (87.5%) Cv4 6 (66.7%)

2 Epimedi Herba 6 (75.0%) Cve 5 (55.6%)

3 Lycii Fructus, Angelicae Gigantis Radix 5 (62.5%) ST36 4 (44.4%)

4 Salviae Miltiorrhizae Radlix Poria(Hoelen), 4 (50.0%) Ccve 3 (33.3%)
Curculiginis Rhizoma, Cyperi Rhizoma SP6

5 Codonopsis Pilosulae Radix, Dioscoreae Rhizoma, Dipsaci Radix, 3 (37.5%) EX-CA1 2 (22.2%)

Paeoniae Radix Rubra, Polygonati Rhizoma

addition, just 1 study®¥ included in this review conducted a

follow-up after 12 months to investigate the pregnancy rate. We
suggest that long-term clinical trials with longer follow-up periods
should be conducted to determine the efficacy of OHM plus
moxibustion over time. Moreover, systematic monitoring and
reporting of adverse reactions related to OHM or moxibustion
using CONSORT for Harms Data Recommendations are
required.®?! Lastly, further studies on the underlying mechanisms
of OHM plus moxibustion on PCOS-related pathologies such as
inflammation and insulin resistance are warranted.

5. Conclusion

According to current evidence, OHM combined with moxibus-
tion might be beneficial for treating PCOS. Moreover, the
treatment might improve the therapeutic effects of conventional
WMs including clomiphene citrate, OCPs, and/or metformin.
However, the findings should be interpreted with great caution,
owing to poor methodological quality of the included studies,
especially the high risks of selection bias, performance bias, and
detection bias. Further larger, high-quality, rigorous RCTs
should be conducted in this regard.
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